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# 6 o c © _L fit (c (i ^ S ^ ft (i p,g jg cd ti t% ^ + U T - „ 
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t # 5 0 5£ Hfl © £ ? i- y&m&^cD&J^jjfe it i$iz 
m.m $ n-f „ «>j ^. if ^ « c !i -o ^ ^ i o ^ t ^ 7 ? 

aitci^at^js, ^ & ^ #t 

«k < . #J * fi\ -9 h 'J l^^Ol 0 2 ~i o 8 -f =7 - 

^ & (2 0-2 2°C) T©«ff^HTtBT*>So 
£ /c. ^^;PX(DlSi?- - 2 0— - 7 OtTtl^^ 

•7^f->iri^^-e^^ 0 jk fi (4 . ii m > i m m k> i 

# g — 1 m g g ^ Tr £> 3 □ 

tw „ C © it # »; ^ :/ =f- Klifiiv^a^7X-7 • # y -t 
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M & ? y '< 9 m & =» - Kt5DNA*?Jfflt6: t i: J; 

•j ^ ^ ^ k laij&Jii^KKm^-rs c 

* ft * T fcf # y ? X ^ ;b X £ ft . ftH^ft^Tf 

#7?XO>fA/^li, 3£ 2] /X et -7 3 :/ 5 X v • # »J -tr 

^^Bjo^^/xet^^^^-^^ij^^^ K £ tf * ft £ 
=3 - Ft5D N A li ft ft 3 > - * > h 7 ? ^ > , 



m m m 
ml t * §g m & m m m *>* # # ^ m c £ o ta «u -r s ^ , 

^SSWIi^Ucft^JCkOR^^ftSfecDT-Jinc^o 

##i 1 

•J^^f FDNA TTM-KDH 

(1) • tfiJ-trT/TW^A . ^yADNA 

©IB $5! 

v >r n y ^ x • 'j -t ^ f * a s 6 ifc £ i o o 

m 1 ©PPLO^axSffii^flfe(C2 0 % J§ Ml . 5 % H 

i y - ;u u ^ k * m * tin t m n l tz m \t m m t . 37 

°C 3 ~ 5 B^fi bfco 7^37*7X7 • tf'J-bT/TW # 
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to T l * 3 p H *f ^ |g © M & 7^ # ^ t> & (C ^ {fc L T- . 

^ * T L . ^ i& 8 0 0 0 G . 2 0 # BO ig L , 
S®L/c 0 £ £ (C ffi {* £■ # ?j£ © 1 / l ogiOPBS 

^ S L . 15 10, OOOrpmxG, 2 0 # RS] i§ 4> 
IIU:, JKm®{fc£Stf2. 7m 1 OPBSCli 
Mis. M C . SDSOft8»|A<l»t/i5j|i:SDS 

, ^^ClO/zgORNase^-JJII*., 3 7t 3 0^ 

- r ji x* 3 ® m ft & n k -o tz m ? y - * ttm l . 

^ 4 ^ 7 "7 x-? • UV-k'f'r^tll* • y y A D N A 2 0 

(2) TM - 1 DNA*^o-^|:tfc?^3y7X7 • 
# U -tr :/ -r w * A O y ; * y ^^.^f >y>k ^y,j ^ ^ 
-tf - 2/ 3 > 

_b E (1) -eiR#L/c-7-fn^5Xv.#ij-try^^ 
*ADNAUg«XbalTjSftU 0. 6 ft Aft £ 

'iSttft (0. 5M NaOH, 1. 5M NaCl) 

1 oftmmLDNA&$i&£-£, *mm (3Miit 

h U * A p H 5 . 5) C 1 0^flIlTtifiJOi6^ 
SSCt (0. 7M NaCl, 0. 0 7M^x>if 
h V V <L . pH7. 5) ttt'fo>y>^i / >|;gf 
L it o © ^ © & 8 0 tt C T 2 B# HI & # ft „ 4gSET 
CO. 6M NaCl, 0. 08M Tris-HCl. 
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4 m M EDTA.pH7.8)-l(Mg 
Denhardt-O. I % SDS-0. 1 % 
N a 4 P 2 0 7 - 5 0 // g/m 1 Ittt^ri^DNAi: 
P U M - 1 ( ? 2 - 1 1 1 7 9 5-^#fiB) 
fiE^Hiafc L/d h <D & jjU X.T ^ 6 8 °C 1 4 Iffl ' W :7 U 4f 
-< -fcr - f 3 > £■ L< o t-fD>/>yL,>tx^7>f^ 

^3. 4kbpor f H-i:^'f7'jy'fXlTi^:i^ 

(3) X b a I ?g ffc ft 3 . 4kpbBrlt0pUC-l 9^ 
© ? o - ^ >/Scf3Di-A^ij ? 4 - */ a 

y 

DNA4 //g*IB|R»«Xb a ITifbft, 0. 6 % {£ 

i*7#D-xy;H^^ii, ft 3 . 4 k b p © m ft 
^HHRU/Co d © »? Jt £ . Xba I IBfkirioTPIISt 

P U C - 1 9 t>J*'--b*i:i,ta^l, c © il L 
T#fclSrlt^ffl^t3>t:f > MailTG 1 I* £ ff£ 
f 5-^a^--4-^aa-3-^>K'J;U- 
/S-D-#5^hf^yi/K 0. 0 0 3%. -T V y a tf 

t-5-D-*'7^ ht 4 7;->F0. 0 3 m M , 
£ 4 0 //g/m 1 T > b° •> l> >^#trLB^7c^itbT 
3 7 °C , 1 5 WfBli&mistCo :o§iii:4IU:63 
D --^^^ D >^>^^>(^fe¥L. Jt £ (2) £ » © 

& J 7* 1) ? << -tf - i/ 3 > £ ff # ^ % ^- - h5-;t 
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C t ii< m *R L . Z <D7 3 * l V £ p U T T M 1 t £ it If 
(4) TTM-i^a-Ft^>/N'nTMGl^, 

m (TGA-TGG) L/:TTM-1' Of^g ( 
2i#I) 

iE(3)t'3R||L/:pUTTM - 1 £ $J m SI ^ S a c I 
t E c o R I T'ifbt 0. 8 % {g M jSC T # o - x y ;U fi 

TTM-105' l*ttiM. lkbp 
©lrH-^7x;-^-^DD^;i/Aliii^ y - ;b fcfc 
» K J: 0 H |R L . HHRL/cWrfr^Ml 3mpl 1 7 r - 
V & S a c I t E c oR I T IB « $ -fr »? >}- y # - -if 
^^lf; 0 CCDSCK^^t. 3 7°CT-2 4I^Fb1^ 
ibfc^iiTGlj*i:«|i|l5i;i oOmMHJ^ 
(II PTG^iltX-g a 1 *< 2 % t fx £ <k 9 tz 3 €» 
(wJm^Tt^^irm. o. i. ^0. 1 Cft5J:9l^l 
ifc^^-btrJft^TH 3 7°C. 2 4 If^'f > + a 

^4^7 T -y^4TTM-101. 1 k b p D N A £ 
tti^*ix.77-i?TTM - 1 N £■ f# 0 

^ « K , pUTTM-l^-EcoRItEcoRVT 

At ft o . 8 % i& m & r # a - x y : ji m. m "Sc 1ft tc ^ L „ 

TTM-1C3' ISl^tO. 4kbp©Rfr*y 



WO 94/23019 



20 



PCT/JP94/00541 



- ^ ttm iz & K) \nl M L , c © DBr H" M 1 3mpl 0 7.t 

- £ E c oR I t E c oRVTWS^ftfcBlfrtiJ^ 
-t"i:J;*jSiL/:o coSltSi^b 1 . lkbp 

D N A © >7 a > ? t m m <D ~C ^ T T M - 1 © 

0. 4kbpDNA^^fra**jt7 T -^TTM- 
1 C^i/:, 

(5) & -r -<Jfr<b — *iIDNA©iai! 

1 0 Om 1 ©2 x YT**T 3 7 t Tfi b T ^ S ^ 1 
IT G 1 dm. o. i. = 0. 1 i 9 C-enfti 

in . 3 7"CT5 l*BUB»i«P*a 5 0 0 0 GT3 

©±Ii: 0 . 2ei©jK'jxf U> JTiJ =j - ;|/ / % {t -f- 
hO^J+m&mffc (2 0 »^'Jxf ij 6 

0 0 0 s 2 . 5 M NaC 1) 4 1 If BS#f 

& 5 o o ogt'2 o frm<\>frML. itm&mw-tZo z 

<Dttm& 5 0 0 # \ (DT Emmm ( 1 OmMTr i s - 
HCU lmM EDTA. pH8. 0) tz m L * 7 
x 7 - ;U • n n * ;U A M ffi & . i^y-;ua:»T#ffi 
*UI^.7T-^©*^DNA*I5IiRL/io 

(6) Al^Ut'J^JHtf K$^7^7-tt5tt 

c © J; -5 (c L T ft £ ft D N A iz it „ ®2 ?»J © i£ ^ (c 
TGAA<*5, :©TGA«> ii fiT © KB ft T li . t& ± 
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— >tLT^iR-r<5cJ;-5(cr3 F>NNNO$3f | 
SE^J l 7 

3' — TACGTTCTTCCTGGCAAACCTTACCACTACTT -5' 
HH ^lj l 8 

3 ' - CTACAAAGAACCTAAATATCA - 5 ' 

02 m l 7 ( SB m # ^ l 7 ) © * »J =/ 5* * U * ^ Kli 
TTM - l NcD^gl 

D N A <b > B2 l 80t'Ji?ntf FliTTM - l 
C©#^DNAt7--;l,$t, Fr i t s 
Eckstein£©3r8c-(Nuc. Acid Res. 
8749-8764. 1985) i:J:,t, B ft © ^ 

TTM - IN' , TTM-IC fc * « L fc „ 

TTM - IN' , TTM-IC 7 7 -^DNAHtl 

^' *l M IE @£ ^ S a c I - Ec oR I N 

EcoRI-BglllTffllfU 0. B % i&M&T XT a 
-xi^aclciot i. lkbp. o. 4kbp©Kff 

L^o — Jj? ^ X i FpUTTM-l S a c I - 
BglIlT'$JHJrL\ 4. 8kbp0^^^-^tt;|f|t 
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jt*ffl^T3>tr-r> h & * HI ® T G 1 £ ff* W & & L . 
0W0ttti:$H^*)§fcTTM - 1 ' £ J# :/ 7 X ^ 
FpUTTM-'l ' ^fl/: 0 TTM - 1 ' <D ig * gC ?ij ti % 
Sangar £ © Dideoxy i£ (Proc. Natl. Acod. Sci. USA. 
7 4 . 5 4 6 3 ( 1 9 7 7 )) C J:nifIS?iJi^ 1 4 C 
f M. *) ~C £> o tz o Ctlli> M. gal 1 i sept i cum© 4 0 3=- 
ny;u |> > © T T M - 1 ^'J^^f K^HIfi5i:^-© 
& © T * £ o 

#f i 2 » Affl<^^-pNZ 1 7 2 9 R®il 

NPffiOEc oR Ifff (^7. 3kbp) ^ 
pUC 1 8 © E c oR I #J Hft g& ft (v;U^-^n- — >?* 

^&©;fci§){rM«&iA : A,-c:/7x$ fpnz i 3 3 cm 

1 0. Okbp) £• ?# 0 C©y^X^ F 7^ £ . 
Hpa I-Spe IRfr (Ifi3. 0kbp©NPt*E&3fc 
HJr Jt ) £ $J £ ffi b . H/ - (Kl enow) Br Jt K £ 
t)¥^^^tL^ 0 £ p U C 1 8 & R c oR I - 
Hindlll (5 2 b p ©v d - - > rSP 

& ) n;-l(frT¥^*StU:, C © 2 o 

© ®? ft £ o ft T' . f =7 x i KH, Hpa I - 
Spe I ifrfj'OE c o R VSEfi^^^t, -ec(c 
pUCl 8©EcoRI-HindIII Br Jt (52bp 
©v^f?D-i> ^Sft) *H i n d III 'J > # - 

(5' — CAAGCTTG — 3" ) tEcoRI'J>* 
- (5' - GGAATTCC - 3' ) £ ffl T ffi & . 
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se ^ij 2 ( as m # 2 ) t @e ?ij 3 ( is ^1] # ^ 3 ) ( 1 7 

^-^©FVPT/o^-^-^^^ 1 a c ZOfc*® 

SJj IR Hfl & n F>i<l<E-jT^4) £■ T ^- - »J >nt-2 

1 a c Z«fc^ (pMCl 8 7 ISO' 
P MA 0 0 1 43f5, Sirakawa et. a 1 . , 

Gene, 2 8 , 1 27-1 32, 1 9 8 4) t7-- 

v > r Ltzmm 4 ( se n # ^ 4 ) t Re ?y 5 ( Be m # ^ 

5) „ @2^l6 (Be^J#^-6) tmn 7 ( Be # 7 ) „ 

mm s ( se yij # 8 ) tmm q c ae ?ij # ^ 9 ) „ s ?y 1 

0 (EW»f 1 0) tBS^Jl 1 (@2^lJ#^i l) 

$ -fr ( se n 3 © 5 ' flj Jf§ © A G C © & © T ^ s se n 
5 © 3 ' M^^©G©fj©C^T(CigSSe?iJTTTTT 
TTTTTTTTTTTTTTTGGCATATAAA 
TAATAAATACAATAATTAATTACGC 
GTAAAAATTGAAAAACTATTCTAAT 
TTATTGCACTCT^Sn^v ? X t7 -f ;l, X © 
^fifcT/o^-^-o&gft^^^ £ £ tc v ? o - 

— v^SPfiSc^M^rini©^ 0 ^ ^xo-f^xijjifef i^i 

m-^(Se?iJ#-^12) (Yuen et. a 1 . , 
Proc. Natl. Acad. Sci. , USA, 
8 8 , 6 4 1 7 - 6 4 2 1, 1 9 8 A^/i^T^ 
3 ) „ EcoRI-HindHI Wrtf ( ft 3 . 5kbp) 
^i^o ^©EcoRI-HindlllffirM-^-. pNZ 

1 3 3SRi:jfAl, ^5X; F 
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pNZ 1 7 2 9R£5£j££-£/wo 

mn&m 1 

M^^^-ffl^^Xi K p N Z 7 9 2 9-R 1 <D f jt ^ 
( 25 3 13 # fls ) 

(1) - tTTM - 1 ' it £ £ L 

/c^^Xi kputtmi p cd mm 

# % #J 1 ti/;TTM - 1 ' DNA^I^tt^77 
$ FpUTTMl ' (W09 3/2 4 6 4 6 & f B # M ) 

A T G <D ±ifo[Zft}mmmD r a I $J ©i SB ft £ o < 3 a& 

52^1 1 9 

3 ' — TATAGAATTAAATTTTACTTATTC - 5 ' 

puttm-i' zmmmmsac it 

Ec oR I T'Mitmfo 2 3 0 Obp<E>G0rJt£[eIJKL. 
Ml 3mpl 0 © S a c I tE c oR I T H S S t If 

Ki*«TTM-l ' t £ T ^. - ;u £ 
Frits Eckstein £ © 2f & tc £ o T B tf] © ^ m & *> d 

Sa c I £ E c oR I T J8 f fc & ft 2 3 0 0 b p <D It £■ 
II JR L > HtfpUTTM-1' £■ S a c IirEcoRI 

m <k V tz 9 9 - & & ^ t£\Bi tt iz 9 n - *s 7 1, ^ 
pUTTM 1 D ^ f# o 

"a" fi5c "7* o 9 li @2 ^'J ~ 2 0 t@e^ij- 2 1 CDDNA 
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£ £ L . 7- - tj >^ tt*Si:^|lif 
HindllltHinc 1 1 ^ Hff & ^ T £ £ J: 9 (c fF 
13 L ti 0 

IK -20 5' - ACCTTTTTTTTTTTTTTTTTTTTCCCATATAAATAATAAATACAATAATTAATTACCCCTAAAAATT 
3' - AAAAAAAAAAAAAAAAAAACCCTATATTTATTATTTATCTTATTAATTAATCCCCATTTTTAA 
Hind (II 

GAAAAACTATTCTAATTTATTGCACTCGTC -3' 
CTTTTTGATAAGATTAAATAACCTGAGCAC -5' 

Ilinc II 

S & K % pUTTMl DCD$iJRB^^Dr a I t 
Bgl IIir<J:SjBfl:|liJKKJf-i2 0<0bpi_hSB<£jjfc 
^o^-^-tpUC 1 8©Hi ndlll , BamHI 

pUTTMlP^-lf/co 

(2) pNZ 7 9 2 9 R 1 Oil 

(1) i:fc^Tibn/:^7X ; FpUTTMl P £ $U 
l^lHi n d I I I t K p n ITIBftfil, & 1 3 0 0 
bpOBrK-^HJiR-rSo #C K > #*«2T#fcPPVa 
^i^ffl^^^-pNZ 1 7 2 9R (EP-A-0 5 2 
0 7 5 3 ^).*«RB3ltH i n d III iKpn ITHS 

H-PNZ 7 9 2 9 -R1 ( & 1 0 . 3kbp) 

/Co 

(3) I^SlF PV f NZ 7 9 2 9 -R 1 1 CD 
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m. o. i.= 0. 1 tiilfco 3Mfm'&, CtlbOtt 

6 h U y i/ y m S T* #J ^ L „ IMffiiHH/:, d © & 

®^©2xi o 7 m<Dtmm t i o u g (om^m^m^ ^ 

X; FpNZ7 9 2 9 -R 1 ^i^U 

S a 1 i n e G ( 0 . 1 4 M NaCl, 0. 5mM 

KC1, 1. ImM Na 2 HP04, 1. 5mM 

KH 2 PO 4 ,0.5mM MgCl 2 6H 2 0 

0 . 0 1 1 % 7 )\> =J - X ) C B ffi L . ffilCfc^T i^- 

> /n- ;l/ +)- - ( B i o — R a d tt) ^ffll>T 

3. 0 k V c m "\ 0. 4 msec, 2 5 "C©*frTTiU 

* <d'& 3 7 °c, 7 2^Kt ti, 3 mom&mwiz & o 

# it £ # rtf 1 OmlO^^^j^^-fiMb/Co Ifift 

«^^-@i6/c©^ % Fpv©^7-^a}at5it3 

7 'CT'ttty;l/tf t ;l (Bluo gal) £2 0 0 u g / 
m 1 <Z> ^ |g T J> < /Wi 3£ ^ *3r flfe £ £ Jl L . £ £ IC 4 8 8f 
Pal 3 7 °C T* # b 0 £75-?©-5*>&}l %<D^^ - 

it, z z iz m m <d m ft iz £ ^ t mm • & w & m 0 & l ^ 

^ X © *fc {fc £ ft o *: • i§ 3t > COlOILJi^li3-4 
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it'^7t5 0 C©M<fc£ft/c'W;Ux£-fNZ7 9- 2 
9 - R 1 t£tttftz 0 f N Z 7 9 2 9 - R 1 (* K >v 1^ 

'J y >T -tf - 3 > C J; T , M ❖ & / v *f # D N A CD ffc S 

^ lr£ flj 2 7 0 K^>^'^IDNAOM 

(1) 7^3^7X7 • 3!f'Jt^T^*A ■ VUDNA 

OKI $2 

_h f£ # % 0>J 1 (1) ^11:1X7^3^7X7 • #'J 

~f <r 4 -ft U • y y A D N A 2 0 0 // g ^ i /; o 

(2) f J ^ D N A 5 -f 7* 5 U - © m 

(1) T#/;7<3y7X7 • if*)*z'?7-4til» • y; 
ADNA4 0A£g(I*l||R»5)?Al u I a--y h JlD . 

©SP^tJIr t^y ; ADNA^ 0 . 8 % {£ ill .£ T # n - 
x y ^ m ^ & ib K L > 1 . 0 k b p — 4 . Okbp 
CD£)£g©DNA»rfi-£¥;UJ:*)[IURL, ? * J - Jl l&m 

A 1 u I SlS^fflBrDNAiH- 1 . 2//gi:S^ig8 
0 ju M i: ^ § j; 9 i: S - 7 f ; *>^-L-/f-^- — > £■ 
SsllDb, £ £ (I E c oR I ^ ^ - -tf £• 2 0 ^. ~ y htm 
E c oR I mm&m *P <D t * * is T t S is y Ufa 
& J )KtL, mmum & E c oR I (C*fL^S^1££: 
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Uc :©DNA»r)ti:E c oR I U > 77 - £ 'J 7/ - Hf 
i: J: Oftlft § f» C A g t 1 lDNA©EcoRItfJ 
^ rr Jt t S £ L 0 # - "C & #S L <, COJSl^^t^^ffl 
^, (DNA Cloning, VOL 1, 

A Practical Approach 
Edited by D.M. Glover) dftoT 
-i y If h n j< y >r — 'J y 7 ( i n vitro 
packaging) * *t # l ^ £ £ (:: Hi ffi Y 1 0 8 
8 ft (77-/tAtt) IC© K * A 1/ . 5-yo^E-4- 

0. 0 0 3%, ^fV^nf;bft-)S-D-^7ntf 
7 ; '> K 0 . 0 3mM£^t/LB^^igrftfe-e3 7°C1 2 
^rfl^fi tfco mmx,*.? 5 - 9 <d 5 -b^ 6 ^ 5 - ? £fc 
T'7>fy7'J-t^X^If 10 e pfu (Zf ? - 
\ y 7 =l — ~j h) CDDNA5-ry^'J-^f^J35c 

(3) yyADNA7-rr^ , ;-©'i'Ayx^u-->r 

(2) Tf^gU:DNA7^7 , 7'J-^bi/:77-^ 
£■ , ^5-^lft08 cm0^I/-H: 5 0 0 - 1 0 
0 0i£i;§<}:'?i:, 10mM MgSO ( 
llt^llY 1 0 9 0 W ( T -7 •> + A *± ) (I fia . 1 
5 % f£\W. m & it ti e S & K 4 5 °C (C Jjp 2& L rt: L B i& 3g 7^ 
«I £ 2 . 5 m 1 DOX., L Bl^i|«!i:Ii L, 4 2°C 
T 3 ^ 4 NfK-f > + a^ - b Ifco -f -( n y / y 7 \s y 
7 4 >l< ? - \ OmM I PTG7j(^^i:IU J& f£ L 
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tz f£ . _b 12 Zf V - h iZ m M b . ^ b i: 3 7 'C T' 2 ~ 3-!f 
F^-f>+^^<-hL/wo -fV + A^-hflK >r a > y 

- hJiDUL, TBS (5 0 
mM Tris-HClpH8. 0. 150mM 
NaCl) t7a^-*ft^Lfc. £ £ C 7 4 ;u ^ - 
^X + A;^H2 5(!ttrTBSi:3 0 # ^ L © . 
TBST5 0 OfglCf&RlfcfiLV-f ny^XvatilfT? 

1 B# IB! «l S & h tz o T B S C I 5»lil7-f 

;u * - £ & # b . 7 ^ ;u ^ - j* £ £> (- #51 ® ® 1$ #l 

(Tween 20) £0. 0 5 %^trT B S I: 1 0- 

fcts 7 >r ;u ^ - £ — 9 h 'J I gGicJttU'tf >ft 
Tween 2 0^0. 0 5 «^t'P B ST 5 - 6 17 

i; y -r w > Dm%nzmL, 6 o^fi^ii 

/Co III, Tween 2 0*0. 0 5 % t tr P B S 
T" 5^607^ pH8. 0 © 

1 OmMTr i s-HClTgfc#&U 7-r;U^-*4- 

? n n ? h - )v r a m m it tk m 7.K £■ ^ if ' v 7 r - K 

tt f)< m tw 51 fe l *i o 

*t 5 x 1 0 4 7* 7 - ^ ^±E^f A ; X ^ U -->^f 

* c t t 5 o m <d # *j t- 4 ft 5 - ? fj< n *o n tz 0 
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DNAOIS! 

*IIY 1 0 9 0 £• T > t: 'J > 5 0 p. g / m 1 £ 
^ if L B *g «& T 3 7 °C „ 1 2 B£ K BU «P % L . J£ # ffi £ 1 
0 ^ ^ M © i OmM MgSO ( ^ W L B ifed flu e 
& ^ T ( 3 ) T*HfcU;x^J-->/T'* , i?f^ 
i4*o/:I*|^Ut 1 1 7 y - S> £ m . o. i. = 

0 . 0 5 1:4 5 J: 9i:JDi, 3 7 °CT 5 ~ 1 0 Itflf 1 

^ii^Sli, 8, OOOrpm. I 0 ft M M 
_t ^ £ f# . C OllCf §tOTM^' «y 7 7 - 
( 5 0 m M Tris-HCl pH7. 4. lOmM 
M g S O 4 ) *> £ 0 . 0 1 6mg/ml 
DNase I ill x. . 1 5^fl^ > + i^ - h Lfc c 
c ft ir 0 . 5Mi:4iJ:9i:NaC 1 £ tz . o. 1 
g / m 1 1:4 5 i^CsK ijif i/>r<J 3-;b (PEG 

6 o o o ) £ m . o °c -c i 5^r5iibfc, c n i 

0, 0 0 0 r pmtl 0 »IS6 LTi»*Kli, 
n/w^U y Y \ / \ 0 0 ^«©TM^ -7 ? t - CI f¥ 

1 5, 0 0 0 rpmTl 0 »SI6LI*|^x. A g t 1 
1 ? r - i> £ 7jc ® d S #> . y r - iSm&ntZo 

±E7T-i?fti:ftt!fill^f n*<T 0. 0 2 5 M . 
1 % > lmg/mldtt^iSCEDTA* SDS> 7° 
o - -tf E £ SO X. . 3 7"CT4 «Fli^ >*a^ - h Lfc 
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fkKIDNA (M-8 1) ^t^A g t 1 \ 7 t - "J. 
D N A ^ f| /: o 

(5) ffl*«I^L^^^5K(pM-8 1)CDfTPlg 

(4) T ft rtijffl t& X. A g t 1 1 7 7 -^DNA^$iJK 
^IEcoR Itiftl, 0. 8«fil»jSCT^o~^y 

X-7-.^iJ-b^f-f*A0y;iKDNAKfrlift2. 8 
k b p0il^^b/: e :0DNA|fr^7^D-xy 
^ <k D Ift ft b . £ £ c ? ^ y - ;u ■ ? o n * ;i, a (i : 

i) T-ijiiu z- ? j - Jivcm-emMLtzo - f =? 

X;FpUC18^Pl;(EcoRIT'iftt/:i, 7 

!)PS§Sl/:pUC 1 8 * 0 IR t o & l> T 5 ' 3fcif§'J> 
» £ T *7 U 7 ^7 7 ^-t'iicj; L, 
pUC 1 8DNA*S^7i;-A • ? n o * ;u A fft & 

J:-)TDNA*@iRbfco 
P3Sl/:pUC 1 8 tT^f ^T'^X"? • # U -tr :/ t- -r 

* a • Afi^oigE c o R ngft;^ (*to. 8 
kbp) U # - -tf K <£ 0 g & b , j^<LT«*gLfcBr 

- ? o □ - 3 - -r > F 'J ^ - ;S - D - *' 7 ^ 

h f 7 ; •> F 0 . 0 0 3%.^y-fah°Jl^^-/3-D 
-^7?Mf7;->K0. 0 3 m M . 4 0 /z g / m 1 T 
> h° <> y > £ £ if L B §S flfa T 3 7 °C > 1 5 W ffl Wt ft 
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0^1-^.4 0 ju g/m 1 7 > t 'J >*tt" 
L B jft ft flb T 3 7 °C . 1 5 if l^ff If ;U > A 
irK-'J-CD^&CNuc.Acid R e s . J7_ 1 
5 1 3 ~ (1 979) ] ? * I K * f* ffi L . 

Ec oR ItlBfta, 0. 8 96iSiHi^T^D-X«m«c 
ICioT, k^CDv-fn^^Xv • # tf -fe :/ r- < H 
• fMI^OE c oR I Hlfr fi" <?: |el blcfODNABrlt 

K * ffi L . c ft £ p M - 8 1 

(6) M-8 1 DNA4^D-^i:l,fc7-f a^7X 
v • tfU-trTZ-r^^ACDyy ~ . y ? -9- if > m >f ij ^ 
>T -tf - z/ 3 y 

_L IB (5) T JDU# L p M 8 1 l/£g*EcoRIt 
H i n d III t'^fbl, 0 . 6 % <K if! .£ T # o - x y ;u 
S^*ii:il/:o sk ®j & y ;u £ t /i, # y^1£$ 

(0. 5M NaOH. 1. 5M N a C 1 ) (C 1 0 # 
rilbDN A^^tt^t, + *B fl£ ( 3 MItit h 'J ^ A 

pH5. 5) 1:1 o^isLttaoieessciiii 

(0. 7M NaCl. 0. 0 7M?i>Ht MJ 
pH7. 5) t"Ct>f n > y Ufco ® f£ 

© 8 0 °C T 2 B# PtIJ £ ft tf . 46SET (0. 6M 
NaCl, 0. 08M Tris-HCl. 4 m M 
EDTA, pH7. 8) -1 06Denhardt-0. 
1 % SDS-0. l%Na 4 P2O7-50^g/ 
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m 1 ^tt^rlt^DN A t pM - 8 1 (C©^7^ ;.K 

(i m - 8 late^-a^^n-c^*) &ftmizv£\,*mm 

L A: & <D & SD X. T „ 6 8 °C 1 4 fl^'f 7' 'J y ^ -if — -> 
t - h 7 t r 7 7 >f - T'H I?. U i C 6 > M - 8 Mi 

(7) EcoRI, Hindlll jgfk»5. OkbpBSr 

ADNA4 y g^$f|PI^f E c oR I J: ^ 
H i n d 1 1 1 T* M ft m . 0 .' '6 « fiftjSt 7 # d - ^ y ;b 
1^*11, ift 5 . 5kbpCDBfjt^HJiRt/io C © Bf 
Jt £r . E c oR I *J:CfH i n d IK IB ft I: i o T B S 
L/cpUC-1 9i'J#-ifi:j;,TSiU « IS L *: 
iffta^f> h/i^HTG lt^ilfeiU 5 
-7*o^-4-^nn-3->f>K l J;i'-j8-D-^7 
? 7 ; i/ K 0 . 0 0 3%. >f V7*o t^/f t-)S- 
D - # 7 ^ 7 ; K 0 . 0 3 m M . 4 0 // g / m 1 
T > t° i/ U >^tt,^L Bf I^it' 3 7 °C . 1 5 Bf RSI J* 

is y iz&w-is^ ±ia (2 ) t mmcD-^m-c^^ zr u 

^-f-t?*-^3 > £ fr /«£ ^ N !t - h 7 t r 7 7 ^ -"C5i 
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C0^7X; F^pUM - 8 1 ^ftlt/: 0 

(8) pUM-8 l-r>-9--hDNA©ie^j^|Jr 

Jb Ifi ( 7 ) tf^S L/: p UM- 8 1 ft K ffi A $ ft rt: ft 
5. 0 kb pOKK-OSM^Sa n g e r b© 
D i d e oxyj£(cJ;oT#MJrU/co 

ft 6 »J if- F^TM - 8 1 ^U^^f- Ft#^l/;o 

Hi^j 3 

^rt;Kg7>*-DNAOTSi:TTM - 1 ' * > 
? W D N A # L -f ^ U y FDNA^ft^ffl 

(1) j£ :7 n — ^-©pUC18^©^D- — >r 

(I4|#I) 
WSrotrH i n d III £ B a m H I ©$iJ|?ggii|#JKrg|5{£ 

Hind ffl 

R7IJ22 5' - AGCTTTTTTTTTTTTTTTTTTTTGGCATATAAATAATAAATACAATAATTAATTACGC 
E?IJ23 3* - AAAAAAAAAAAAAAAAAAAACCGTATATTTATTATTTATGTTATIAATTAATGCG 

GTAAAAATTGAAAAACTATTCTAATTTATTGCACTCG -3' 

CATTTTTAACTTTTTGATAAGATTAAATAACGTGAGCCTAG -5' 

BanHI 

:©^IDNAtpUC 1 80H i ndlll , 

BamHIIII»»fjti:aittL, »2. 8kbp©^5X 
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; KpUCl 8P*ffc B 
(2) NDV©HN*> K 
fa? v - ? - <D&m ( B£ 4 H # ) 
NDV©HNI£^^io^7X; KXLIII - 
1 0 H £ S a c It^^iffcl, Avail X^^Mitl, 
T #J 1 8 0 0 b p © BJr Jt £ 0 . .8»fi|j|^7^D-^y 
/H^^iC^otHliRtfco coBrH-OA v a I HM tc 
B amH I ^^&f££ft£fca6Tfe©DNA££j&L*:o 

BamHI Avail 
SS^lJ- 24 5' - GATCCACCATG -3' 

3' - GTCGTACCTG— 5 ' 

:®^IDNA tHN^ttj^l 8 0 ObpCDNA 
mil t „ pUCl 8P£BamHI*><J;tfSac It^ 
£ m <t '& „ 2 . 0Kffi»J&T#o-*y^ J;. 

K £ »i & L . f# £ ft & 4 . 6kbpO^^; K$ 
PNZ8 7NU«U:„ 

(3) pNZ 7 9 2 9-R 1 OA 1 u I «DKjSO 

Ec or i mm &^<Dmi& (msm&zvmsmmm) 
i 4 (d 2 7 9 i&mmfr<Dfflmmm a i u \ w 
Br & £ e c o r i wm$ittnzmm-rztz#>izytT(D* 

SS^iJ- 26 5' - GGGATTTCGAATTCTATGTCT -3' 
PUTTMI P £ H i ndlll.Kpn Itlfki^l 3 
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0 0 b p ©ffir)t^Isl«R I, Ml 3mp 1 0 © H i nd. 

t - &ntz 0 _h IE * u 3' ? o v * * k t m m m. & m 

7 7 -^UT--;^li:, Frits 

E c k s t e i n^O^^JC^oTgfi^O^H^rfcC^ 

Hi ndlll.Kpn I T JS f t fife ft 1 3 0 0 b p © Mr tf" £ 
0iRL> CtltpNZl 7 2 9 R^«iiHindlI 

1 . Kpn \ vmm z it tzm ft t * *) tf - -e iz x o mm 

pNZ 7 9 2 9 -R10A1 u IfllBr^^Ec oR 

l®m*^t&1&&tltzzr5Zs* KpNZ 7 9 2 9 -R 

2 ( ft 1 0. 3kbp) &ntZo 
(4) I*iiX.FPVffly7^; F 

pNZ2 9 2 9 XM1CII (161(A) & !fl 6 13 
(B) #M) 

* r . pnz 8 i n zmummx k a 1 -c §s £ < t- u , 

EcoRIU>^7-(5' -GGAATTCC - 3' ) 
^JD^T 'J **--t'T'^^ tfco C © :/ 5 X $ K 
EcoRI. H i n d III "CfiftLTfi 3 0 0 b pOBf 
Jt £ 1 . 2%<£ife^T7yD-^y;i,^^^cl[,(c < J:oTIlI 
JKb/c 0 & (C. pNZ7 9 2 9R2£frJ|5g@|^ 
Ec oT2 2 ItiftL, EcoRITgp^^PU, 
T T M — 1 D N A © — SB £> 3 ft 5 5 0 b p © Br Jt £■ 
0. 8%iI*7^D-^f;n^iii:j; 0 tI)RL 
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tz 0 & tz^ pNZ 7 9 2 9 R 1 ^$iJISitE c oT 2 2 
I . H i n dill T-jgftL, ftg. 4 kbpClK"* 
0 . 8 96 1&M&'r if a - a V Jl,mm.Hcm IZ & -> T®WIL 

tz-o c n £ © ®f Jt * u *r - : Hf (c o m m l . _b ie © = mf 

5kbp©^^X$ K * p N Z 2 9 2 9XM1 t Hi % L 
(5) i^itFPV f NZ 2 9 2 9 XM10^it 

m m m 1 (3) 1 pj *§ © # & t- ** $ , m it t /c 0 

■COftftSnfc^^A^^f NZ 2 9 2 9-XM1 <k £ 
f* /c o f N Z 2 9 2 9 -XMlliF-; h 7' a y h ^ -f 

V y 4 - •> 3 > , w > y n y b'^jyvyju- 

> a > IZ «fc o T „ ffi^iA^i&DNA©&g£SItSL/:o 
HI«>J 4 

fNZ 7 9 2 9 -RltfNZ 2 9 2 9 XMlS^ilS 
lU" ft 5 T T M - 1 # U ^ y ^ K © S£ 31 

fNZ7929-RlfcfNZ2929XMl*< 

ttm - i # »j ^ b^mmmm^T^m.-r6z t & 
ttfam%mi<^tz$Lmm?£ijL#.m&ft->tz 0 fN7 9 2 9 

-R U'iC/f NZ 2 9 2 9 XMUCEFi:g^^t, 
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■rw;*7AS6t*S$!^lfin* (S 6SI) SCFTTM - 1 

*• »j ^ y ^ k & as si jfc m (Cittmg - i ) - & i/t f* 
Ht i o o — i o o oei:t«itSfE;^/:o c n 
^ © ® m m us £ £ ^ <r . tgytvan c f ito £ i& £ l 

ft £W y r o 7* 'J > t £ E£ s "fr . ^#^£E£SB#£ 

fc, Tirh>@j££fT:b#a>ort:i!R$felBIII& ( BP £ . 3c @ 
5£3fflfl&) (C o i% T & [aj m (I £ Eft 14 * m ^< tz o St^'W^ 
XHTFPV-NPI, fNZ2 3 3 7 ( # Bfl ¥ 1 - 
1 5 7 3 8 1) WI-ftfi:«:iLtia-*y 
x^TjJfW^^ftjgSijftLfjf (}JlND V) £ S P F ^ Jfo. 
rW ( S P F ) * 1 0 0 0 ia X" l"* tc 0 £ |£ ft li m 1 C tf 
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(7t^®^ ■ — : 

©flite) cts6 ®jfeS6 isrriM-i utNDv spf 



fNZ2929XMl (7th>El3£) 

fNZ7929-R] (7tF7Be£) 

(*tS5£) 
fNZ2337 (7t^l3£) 




fNZ7 9 2 9-R lfeiCFf NZ 2 9 2 9 XMl^i 
Ifc L *i $8 Jfo fi . SlS 6, S 61^, ClTTM-1(CSC& 
"T 3 o £ > fNZ 7 9 2 9-R 1 ti*@;£CDS£j£&B/!£ 
(Cfc^TfefitS 6. S 61$. iTTMG - 1 t Kifc-f 
i^^^ofco : O C i li f N Z 2 9 2 9XM1 (i 
TTMG - 1 ^»;^^^K*lK«!iBHia + T56aLT^-5 

SiilSilCTTM - 1 # U ^ ^ f- 

H Sfi 09 5 

m & f pv^m^cDtftftfUigte 

fNZ 79 2 9 -RU-J:^fNZ 2 9 2 9 X M 1 £ 
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C E FT 3 7 °C . 4 8 B# ffl «F # ft . ~ 0 ft & ftfe 8? «• « 0 

P f u/m 1 ttt4J:9i:HS!U;©^ft7 BOSP 
Fl (Line M, B ^r^^^^^fSfiff) © «r » K C gp.fO 

ffltf-r i o// l^au/co s?«gb^aii6fi^fajsL. m 

mfr<b 2 iitCJil^^® L/; 0 ^ flfc L ifiL » CD ffi ft US 
liE L I SASTl^Uco filll/:TTM - 1 # »J ^ 
^ =f~ V & 1 # g / we 1 1 t t£ 6 9 (" '< # - # : * - h 
*j> 17 t — (w^fi?L^ 9 6wellv-r^a^-r^ — ^u — h 

* © & © # # #1 ft « £ R t> /c <, «i:#»>x;n:»ft± 

~lkm.ft t LX (Dlttzo ^^ft^L/cCD*,, lit it 

* - h £ JJQ *. . U; >;-y-T 4 0 5 nmOSIjfci: 

m -r z> m jft m t fit f* © *b *r & m % mi ^ t tz 0 ti&^ 
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S 2 fNZ2929XMl f£«2|©TTM-l * 'J I'tzSefT 5 lfif*flli 

"7NZ2929XM1 ' 256 

fNZ7929-Rl 32 

NP I 

- 1 

fftTTM-1 ffi*7f F 256 

* SPF 3glfilf#£-l tLtci:%<D%r%{&m 
** 



f N Z 2 9 2 9XM1 UNZ 2 9 2 9-R 1 fc^tcCt 
TTM- 1 jK'J^^f Kfitft*R*-r*, ^ it t v 3 

Ife £ RS SP "T £ 9 ? :f > £ Itf fflt^c £ # T # * C t 
fj< m o iz o 
H Jfe 6 

TM - 6 7 -? Z> ®.&m Z.T \£ y 7 XV Jl X 
f NZ 7 9 2 9 - 6 7 ©HH 

(1) TM-6 7 m fc* & 7 a - 7 iz L tz ^ ^ -7 5 X 

• if V -t? zf j * AOf ; ^ y?1Mf>'>>f:/y y-r 
-t? - i/ a y 

# # ffl ( 1 ) t'IK#lfcv^3^7Xv • ^'J-tr^f-f 
*ADNA1 jag^Xba ITfiftL, 0. 6 % f& ik .6 

T^n-^y^i^^niibfco fck t& ^ y ^ t ;u # 
U £ 1* J£ ( 0 . 5M NaOH, 1. 5M NaCl) 

1:1 o^KiiDNA^^t^t> ( 3 MWtmi- 
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h U ^ A p H 5 . 5) K 1 0 # Pril « L T 4 1 *II © 6 
SSC^CO. 7M N a C 1 . 0. 0 7MU>it 
hU^A. pH7. 5) tt't'T d > ^ 
U: fl IE K © $ 8 . 0W2V$IBli&&tt\i > 4 fg S E T 
(0. 6M NaCl. 0. 08M Tris-HCl. 
4mMEDTA> pH7. 8) -1 0 
Denhardt-0. 1 % SDS-0. I % 
N a 4 P 2 0 7 - 5 0 /i g/m 1 ^ttD-^ri^DNA t 
pUM-1 («fg¥ 2 - 1 1 1 7 9 5 -^-#88) £• St i£ (C 
^ ^ I& b /w t> © £ Jp T . 6 8 °C 1 4^|a^^iJ y 

-r-tf-i/3><SrL/c 0 1- * & y / y zr V y t xife? 4 )i 

(2) THi^n^ifr 4 
k b p Offlrfrl^W ^ 'J y-f XUTl^: t £ 5i M L 0 
(2) X b a I ^fb^i 3 . 4kpb|fr0pUC - 1 9 

n - > & @S ?ij # flf 

###J 1 (1) T'JRflLfcV'f d^5X7 • # >J -fr t- 
^ADNA4//g^|flflifXba IT^ffc^. 
0 . 6 9<fi*#.7^D-xy^I«8tift, ±E^*j» 
6 ( 1 ) T- fig t£ L ift 3 . 4 k b p©»rfr^li)l!(lfc 0 c 
<DmW Xba IfiftCioTHStfcpUC - 1 9 
t U # - -I? (C J; o T m *£ L > =3 > h e x > h /X ^ m ffi 
TG 1 f ^il^Jll, 5_^'o^-4-^an-3- 

>r > K u ;u - # - d - # ^ ? Mr 7 ; k o . o o 3%. 
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0. 0 3 m M > 4 0//g/ml7>fi/iJ>^t^lB 

m 3 7 i 5 m m m m v tz 0 c © tg «b jl c 

^ L tz fit M ± m M (D 5 % & zi v - - & 4 0 /t g/nl 
T > b* i/ »J •> £• ^ if L B m f* * flb T 3 7 °C . 1 5 B£ fHJ 

tilU X b a I X ffi it % 0 . 8 % fife & T # n - x m & 

ti^*ix.^7X; K*SIUL, pUM6 7Hftlt/:, 

PUM6 7rt(CjfA^n^^j3. 4 k b p © I8r Jf 
Sanger£©Di d e o x y Si: «t ^ THIff U; 0 
Z <D V&i ft iz 7 y »J - t 1 ^ >/7 U - A 

corf) (Dfflmmmitom&m 8 ic/tl, c © o r f 

COORF^blf ^tlU'H^f K £ T M - 6 7 t 

(3) T M - 6 7 ©OR FCDTGA7^I8iR#*-££3J K > t 
ttlt ? Cgc^ (TGA-TGG) L /c fit 

e^^ttr^5 X ^ F p T M 6 7 cd S3 ( 8 0 & <J; 
c^m 9 m ( A ) ) 

TM - 6 7©ORF£DTSSIS^i:TGA3 K > ri< & + 
IT^JCT, itOTG A =i K > * ^ if E c oR I. 
Ps t I ISr Jt 1 3 0 0 b p^pUM 6 7^bif L, 
Ec oR 1 h P s t ItM^fcpUC 1 9 (C g L . 
PUCT1 (4. 0kbp) *«HLfc o ftc, PUC 
T 1 ^iliU TGA*TGGi:*iJ y x- 
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>'JT?->3>£ (PCR&: Sc i ence, 2 3 0 , 
1 350-1 354 ( 1 9 8 5 )) i:T$ft$*5fcA 
K IB #1 # ^ 2 8 — 3 StC^-rPCRfeffl^v^v-DN 
A -a fiJc b o 

pcR&(c^ffltyiSs^j#^-2 8 — 3 3 tzmm-t % 7' 

- l — 6 liJKTOI^) t-*§o 
2 8 ?7<7— 1 5* -GTTTTCCCAGTCACGAC-3' (M13 primer) 

2 n ^7-f7— 2 3' -AA CCAA CCAA CC CG CG AT CG CTAGTCT-5' 

Nhe I 

so 3 5* -TGATTGGG CGCTAGC GATCA-3' 

Nhe I 

3 l 75*7— 4 3* -TCCCAACCTTG TTCGAA ATACAA-5' 

Hindffl 

32 ?7<f7— 5 5* -TGAAACAAGCTTTATGTTT-3' 

Hindm 

3 3 ^7— 6 3* -CAGTATCGACAAAGGAC ~5* (M13 RV primer) 

^ffll>T 6 0 0 b pGDG&rJt. ^7^7-3 ^7^f7- 
4 ^ffll^t 3 6 ObPs ^7^-7-5^^5^-7-6^ 
ffl^T3 4 0bpCDffirM-^JfUis^IlIiRt/co 6 
0 Obp©®rJt£EcoR I irNhe I XM <t , 3 6 0 
bpOBffr^Nhe I tHi'ndlll TSft, 3 4 0b 
P©i!t^H i n d III irPst ] Tffiit'ik, * ti * ft 
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2 . o % m .6 T if o - x y ;u m ^ *fr ®J <r {£ L T il 'a - 

* 7^ £ [U |R U /.i 0 £-GBrJt£?o- — > 7? Z tz#> % p U 
C 1 9SO : pUC 1 8 £ D r a I T Bfl » $ i* xh 
o I 'J >*-^}fAU:^7X; F'pUC 1 9X, p U 
C 1 8X4S!fH/:o «-$»JPfi^^TMS®lRL^6 0 0 
b p©HH-S^ 3 6 0 b pOBrfrt, pUC 1 9 X E 
c oR I i H i n dill TMSS-frTft^ttfcBrH-i:* 

y^f-Hf(cj:oas»b. k * «i a u c 

tl^pUC 1 9XL (1^13. 6kbp) UILt, H 
indlll t P s t I tifblfc 3 4 0 b pBrfrli, p 
UC1 8 $H i n dill tPs t ITHa$tT»^n 

* ®r h- t u if - -t? (w «k i) m m l n h tl :/ 7 X S K * I* 

ffl L . cn^-pUCl 8R ( & 3 k b p ) t^«l/; 0 
pUC 1 9XL^Hi ndlll tXh o 1 T'flfbLfc^ 

2. 5kbpCD»rK-t>pUC18R£-HindIIIt 
Spe I T fll fb U 1 8 ObpOHfrtpUC 1 8 X £ . 
Xba I tXho ITjgftlfcl. 1 kb p®»ffr^, 
^nf n7JfD-xf t/ctiiiiRu, - 

n £ £■ u # - -t? -e & l . m t>ntz-7 ? * z k £ m t . 

cn^-pTM6 7 (|i)3. 7 k b p ) £• % L 0 
(4) pNZ 7 9 2 9 - 6 7 (Dil (^91 (B) ) 

mmm 1 ( 1 ) T1!btl/:pUTTMl P^Sp e I t 
Kpn I -Vffiit'&T if a - X y ;U « ^, & i& d <g* L . 

3. 9kbpOBrfr^iiRb^o ^ii:pTM67|> 
Spe I tKpn I T'^ffc^7#D-xl^wit:it, 
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0. 9 k b p ©ISrlt^iiR, C t\ m IC 3 . 9 k b p Br 
Jt £ U - -tf C £ 0 g *S b . fl^U^vX; H\ 
PUTM6 7C4. 8kbp) ^iiRLfco ^bi:c© 
P U T M 6 7 £ K p n I #j ft f£ > Hi n d III X t$ ft m 

ffc L . t # □ - x y ;u m m. m m {ft t „ 2 . l k b p © 
Bf * ® |R L . c©BrJt£pNZ 1 7 2 9R ( # # #J 2 
©Hind III tKpn ITWS^tTll^fc 
9. 0 k b pOKrfi-t 'J^--i?Taigt, :/ 5 x * K 
PNZ7929-67 (1 1. lkbp) £ JR f# U «, 
(5) &. & Wk ?L T h* *° y ? X tf 4 )l X 
fNZ7 9 2 9-6 7©fplS^Mfb 

-L IS (4) T # tz p N Z 7 9 2 9 - 6 7 & ffl H Sfc #1 1 
(3) tmmo&ft&m K> It, fNZ7929-67£ 

mmm 7 

TM-6 B^ftSS^H^Tb^^^X^'f^X 

fNZ7 9 2 9-6 6 © JiX f# 

(1) TM - 6 6Sfi^^^D-yi:t/;7^3^7X 

•if - 3 > 

I ( 1 ) -e IR f# t tz v >f 3 ^ 5 X -7 • 77' U -tr ^ r- 

^*ADNA1 tfg^Xba ITiftL, 0. 6 % ifc 

# U g 14 ift ( 0 . 5M NaOH, 1. 5MNaCl) 
1 O^FIIlDNA^^tt^t, + fa $ (3MHIt 
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h V *7 A p H 5 . 5) tri 0^nilTfj'ifi]O^6fgS 
S C ift ( 0 . 7M NaCl. 0. 0 7M?x>if F 
U.^A. pH7. 5) n't^D^>7'l/>i:rK?L 

o J& *£ © ft 8 . 0 °C T' 2 B# ^ & £ ft > 4 fg S E T 
(0. 6M NaCl. 0. 08M Tris-HCl. 
4mMEDTA.pH7. 8 ) - 1 0 & 
Denhardt-O. 1% SDS-0. 1% 
N a 4 P 2 0 7 - 5 O/ig/ml^tt^i^DNAt 
pUM-1 (M¥ 2 - 1 1 1 7 9 5 ^#I) 
t£^^^L/c*>CD£jfni>LT. 6 8°C1 4 Bl 'W :/ U ^ 

A fi *a % t - h5i>tr77-f-T»BUt:^, 
#J 6 . 3kbp©»f)tl^W7'jy>fXtTl^Ci:^ 
fife IS L /c „ 

(2) X b a I ifkl^i 6 . 3kbp||f0pUC - 1 9 

1 (1) -e^#L/iv-T3^5X-7 • if *) -t? zf t- 
^ADNA4jug^fiJISiiXba I T JB f b ft , 

o . 6%na*7^D-xy;n^»ii, ji ib m m m 

7(1) TiB tfeft 6 . 3kbpcD»r^^llIiRL^o - 
© ISr K" £ . Xba Ijgfbia^TMaifcpUC - 1 9 

K 'J ;l/ - £ - D - # 7 ? h h? ^ 7 :> F 0 . 0 0 3 % > -f 

v^Df;i/ft-/S-D-if7^ h tf 7 ; i/ F o . o 3 
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m M , 4 0 w g/m 1 7 > If •> 'J >^tt'L Bl^^ii!! 
T'3 7°C, 1 5^1^11/:, Z (D ® «& _k {Z £ W t tz 6 
3o--^t<D>y >^u>i:fi?L, ± IB ( 1) irffi 
« © ^ j* T ^ v>r ^ u y 4 - i/ * y Zfttei^ Or - h 7 

1^5 C t^WSJ C©y7X; K*pUM6 6 ( 9 
k b p ) t&tt\ftzo 

pUM6 6l^C}f A^nfc^l6. 3kbp©G0rJt* 
Sange r £ CD D i d e o x ySi: i ^ tiflf Ifco 

# 1 6 C/Tto 

C©OR F^blt^nS'f'J ^^f K * T M - 6 6 

t £ ft \f tZ o 

(3) TM-6 6*3 - Ft «ORF0TGA^aii» 
Jt3 Fmtiin^lU?!^! ( T G A -* T 
GG) L/cpTM6 6CDfFSS ( f5 1 0 0 & J: 1 II 

( A ) - ( C ) ) 
TM - 6 6 0 ORFCTGA3 K > * T G G 3 K > (:: 
&^-r<5(C&fcoT. TM - 6 7 4: IS « sK U y 5 - Hf 
x->UT^^3>j* (PCRS : Sc i ence. 2 
30. 1350 1354 ( 1 9 8 5 ) ) ^ffl^T^U 
IftfflC^lSlfcPCRSfflPNA^^v-^ 
l2^i#^-3 4~4 3 C$t„ 

PCRj*€-^fflU/ciS?iJ#^3 4-4 3i:ffi§t^ 
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?7-f7— 1 5' -CAGGAAACAGCTATGAC-3' (Ml 3 RV primer) 
77*7—2 3* -GTTCTT CCTGG CAAACTTTA-R' 

Ava II 

77-T7--3 5* -AAGAA GGACCG TTTGGAATG— 3' 

Ava II 

?7*7— 4 5' -GTTTTCCCAGTCACGAC-3* (M13 primer) 
77-T7— 5 3* -CAAAGTACCTAAATATCGAATTCACCT-5' 

Af 1 n 

?7-f7— 6 5' -ATAGCTTAAGTGGAACAAACACG-3' 

Af 1 n 

?7-f7--7 3* -GGAACCAGATCTTGTTTCCC-5* 

Xba I 

?7-f7 — 8 5* -GGTCTAGA ACAAAGGGATTGGA CA-3 ' 

Xba I 

77-T7— 9 3* -CTACCT ACCATGG TGATGAT-5' 

Kpn I 

?7-f7— -10 5* -G AT GGTACCACTA CT AT TT CATGGA CA-3 * 

Kpn I 

PUM6 6^Bg 1 HSp e Ifi^ftU till. 2 
kbpOiH-^O. 5 % l&M & T v - x \5{ W ^ , 
BamH I irXba ITHf|g*£-£fcpUC 1 9 K 'J # - 
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•tr K J; o T ii L . pUCT2 (3. 9kbp) & W M 
fti:pUCT2*»SH, 7° 7 >T v - 1 t ~f 5 
7- 2 *ffl^P C RS©tSi:fifl^ 6 2 0 b p © ttff 
>f. :/ 5 f -7 - 3 ty^7-Uffii^^5 5 o bp© 
Br Ji" £ *8 AS HI *R L <, ^ 6 2 0 b p ©ifr 

* H i n d 1 1 I tA v a lltlft, 5 5 0 b p ©Bflt^ 
AvalltBamH I Tfifbb, CtlbliH- i nd 
III tBamH ITMS^fcpUC 1 9 t^nftl 'j 
#-4fT**£U»£ftfc:/5*5K£*rtajL, pUCl 
9-1 (3. 9kbp) t^Tig lf:„ 

*i:pUCT2*»Si:^H7-4 t y 5 ^ - 6 
£81^. PCRftotili:ai^500bpOlf 
Ji" > £ *t *I f& EI iR L . SfcpUCT - 2*118 1:^7^ 
-7-1 t^7^f7 - 5^ffil^7 0 ObpOWr^^-JiiJis 
iilRl//:o $ bi:^ 5 0 0 b pOlffr^A f 1 Hi 
EcoRIT. ft7 0 ObpOBffr^Hi ndlll t 
A f 1 IIT/Sffcl, C ft e»©BfJt*HindIII b 
EcoRITHS^fcpUCl 9 b V - if-vrnm £ 
t,J|btlfc^7^; ^ttHit, pUCl 9-2 Ofy 
3. 9kbp)<hfft£Lfc 0 ££t;:pUC19-l£- 
EcoR ITfiftL, fifttt^O. 6 9*iE»j5T#n- 
xy;n:^tfft3. 3 k b p ©Bffr^ll'R p U C 

1 9 - 2i:o^T4E c oR ITISfkU 2. 0 % 16 

n^pUC 1 9 - 1 flf 0±-£^3. 3kbp|frtiJ 
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*J)i$ML. TM-6 6O0RFGD5' « 2 
m <D T G A a K y ft . TGGl^I^n/cBfK-^ttj^ 

TM6 6O0RFCD3' ffl2y0fOTGA3 K > 
^TGGtCfiiSl-rSfctfK *-TpUM6 6^EcoRI 
tRvuIITfiftlfil 7 2 0 b P 0BrH-*O. 6 % ffi; 
ife^T^o-Xy-;U^>^>|UlRL. pUCl 9 £• E c o 
R I i: H i n c IIT'l§^/:pUC 1 9 
^7^; FpUCT3 (ft4. 4Kbp) *«j|Lfc 0 
pUcT3^-^M(C^5>Tv-4 ir^7^v-7^-ffl^ s 
■PCRftOfffti:«^ft8 2 0 b pOBrfr*, £ rt: . y' 
t^7^7 - 1 £ ffi jfa 9 0 0 bpCD©fJt£ 
P C RSOf &Kt£t>-& n-e tli»*S» HJlR l/; 0 c © 8 
2 ObpOifr^, EcoRItXbalTfBffcL. C 
OfiftttCXb a I £ H i n d 1 1 1 TiBffcL /ctSBtt9 
0 0 b p ©Wf)t tH i ndlll tEcoR IT^fl^L/c 

puci 9t*u^--tf-e*is^-a:T^7^$ fpuc 

T4 C *tJ 4 . 4kbp) *JR#lfc 0 &KpUCT-4 
Rj£of&t:^^S 8 8 0 b p ©KfH-^> p U C T 3 

mm t it f =7 << v - i t^7-f7-i o^pcr^o 

^^i:'^t^8 5 ObpOKrJt^lfili^-en^niliRb 
tfr o C © 8 8 0 bpOlfr^E c oR I tKpn I T 
ft L . H i n d 1 1 1 tKpn lTfiftL/:lie 8 5 0 b 
P©ffirfrt. Ec oR I £ H i n d III T H8 £ p 
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U C 1 9 t U ^-fCkoTSfe^t, 7' v X $ . K 

p U C 1 9R*JRSbt, 

TM6 6C0RFOTGA3 Fv^t^TTGGCl 

ICi /cT*; X ; K f# -5 #> > p U M 6 6 £■ 

M 1 u I <t P v u I I X m it Vk . ft 4 . 8 k b p ©i)t 

* 0 . 6 % {£ Hi * t if d - x y )l *n £ II IR L , C CD ®r ft 

£ p U C 1 9 R £• M 1 u I t P s t I t i {b L ^ 

i. o k b p ft t i) tr - -e iz £ -o x mm z it n t> ti 

EcoT22 ItNhe ITjBftlfcfi5. 2 k b p © 
BrK-tpUC 1 9L£EcoT22 I tNhe I X M <b 

TM-6 6(D0RFtOTGA3 K>A<, t^TTGG 
<-^&£n/.rORF£g£^t;7'5XS K^KIILcn 
3-PTM6 6 ( #J 5 . 8kbp)t^^b/c 0 
(4) pNZ 7 9 2 9 - 6 6 0^8 ($1 20) 

pTM6 6 £• P s t I Xm<t'&^ Ssp I XUftffiit 
U . ft 2 . 4kbp©»rJt£IIIiKL.##0J©£j|!c:?o 
■=e — ^ — © H i n dill „ H i n c lim <tm ft t , 
Hindlll t P s t I ■CMSStfcpUC 1 8 ©Efflr 
H-^'J^-t'lUot^il, pUTM6 6P (ft 
5. 2kbp) ^Wlfco ^CpUTM6 
Hindlll iBamHlTIBftlt, * <D ffi <t %d m 

X i&m * T if a - * ? )l £ IQ ® & L fz lift ft ( 2 . 5 
kbp) ^Hindlll tBamHITMSSittf: 
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pNZ 1 7 2 9 R i: 'J # - t'C J; o t lg I, @ ft Q ^ 
7^; FpNZ 7 9 2 9 - 6 6 1 1 . 5 k b p ) £ 

m n l it a 

(5) f NZ 7 ( 9 2 9 - 6 6 ©ftfitttfl: 

-hg£(4) t#/:pNZ 7 9 2 6 - 6 6 £ ffl H ilfe 0»J 1 
(3) tl^^(CgsfF^^OilL. fNZ7929-66£ 

Uli^J 8 

fNZ7929-67. f N Z 7 9 2 9 - 6 6 i^OI 
H& <w 4s & T M - 6 7. TM-6 6 sH »J ^ ^ ^ K © m$L 

fNZ7929-67. fNZ7929XM66 
*< T M 6 7 ^ TM6 6=tfU^:7 0 ^K€-J§$&ftB8&*TS£3i 

fNZ 7 9 2 9 -6 7, fNZ 7 9 2 9 - 6 6 ^^tl^ 

n. cEFcs^^t, 3 7 , ct'^7-^ajat^ 

* AS 6 fegljfili^fcli, ^-f^T/^Xv.** 
U*:/^*AiSifemjfiL«f£-&#L<*i:LT> 10 0- 

i o o ofgd^mbTSi&^-frfco cin^oJtaiaBBa^ 

mitVoW (F I TO a; r 

S*BieiftS*TTSH«tta«Eb/io £ t£ I* 31 3 ic 

U /Co 
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m 3 

— Jfc la » 

IS&O'OUX 0tS6 SS5feS6 SPF 



f NZ 7 9 2 9 - 6 7 +44 ++4 

f NZ 7 9 2 9 - 6 6 444 444 

fNZ 2 9 2 9XMl 44 +4 

NP - 

4+4 :£tBlC&<SJ£ +4 + : Rlfc -KlCLttl.* 

C CD 31 7^ £ s ^IS^Og^^x.^^;^^^^ 

fNZ7929-66. f NZ 7 9 2 9 - 6 6 , S 
tffNZ 2 9 2 9 XMia>*S^Lfc & C 

flt s 6 . s ei^tKi&tsct^iiiofco 

Hj^^J 9 

fNZ 7 9 2 9 - 6 7 SCffNZ 7 9 2 9 - 6 6 ^-e 

zmoML^ mffo&mmzmw l . v 4 a, * 9 4 & 

1 0 6 p f u / m 1 t t£ Z & ? lzmnLtz<D*>£. & 7 b 
©SPFl (Line M, B # £ ft ^ BF ffi ) ©^MM 
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k *»j ffl it t i o u i ^nLfco m m m £ m m & * m m 

PPLO^ft^i (SifeChanock©**) <- i . 0 
%ttIL3 7'CT3Blii|fiU:*i:, 0. 4 5 /z m © 

mtt&ifi 1 0 3 CFU/b1i;45J:^;pplo 

-©ii^iiLf:t:iJ X n h'U y $1 V> a. - zf [Z 4 
0 0 # l^lt, 0^^jfil^ N TMG - 1 ft^jfiifi 

^^2-1 i i 7 9 5 t) „ #ijk»*tnfni oo 

# 1 *Q *. T . 37-CT'2-50II^itKti:j;O4 

U-b^^-f *A (KTMGt^t) £ WISiJhs*l&i32t& 
^6*1 0/iI^8«U PPLOf ^^icEif 3 7 

^ |S§ 4 (C "5** o 
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n 4 







s p Fmtiam 

f NZ 2 9 2 9 XM I &M&lfilft 

f nz 7 9 2 9-6 immmmm 

f NZ 7 9 2 9 - 6 6^M^Jfil^ 


1. 3 x 1 0 8 

1. 8 x 1 0 B 
4. 5 x 1 0 s 

2. 8X10" 

3. 2X1 0 1 



fis to L /c ft # S P F 31 j6l iff £ tz It m M ffi & to ?L iz « 

B T m & fi fig fD it L 0 fNZ7929-67. 
fNZ7 9 2 9-6 6 & « jfo fif £ 8s JO b ?t §| fl£ T' 
li f N Z 2 9 2 0XM1 lit>^6^fitTTMG - 1 SB ifiL 

m v tz m ^ m ± iz ^i m ^ iz m g co> m m ^ n pi l x o 

-O - t^b, TM6 7=}?Hyf F, T M 6 6 # ^ 
^^K(i. TTMG-lJW-h{cMGcD^W€-*ni0JT'$^ 

flJfe#J 1 0 

H^f KDNATM-1 6©HjH# 

(1) 7-f3^7^7.^ijt^f^A.y;iD 
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N A © m ®! 

0 m 1 0PPLO7DXiijtHi;2 0 M « Jfil flK 5 % 
7 x y - ;n, y K^^iJa^tilS Ifc^f^igjifex^ 3 

*^©«»i:«,T**»OpH*<T3J<»), tt S (= * 

£ ft T 3 p HJI^IOia^'g^bf C^ft t/:B|* 
^ <£ & T L . *g # & £ 8 0 0 0 G N 2 0 # Pal ,i> 
tllfco ££>Kilf*;£-i£^^©l/l 0 S§: * CD P 
_B S i:H» b % Stf 1 0 , OOrpm. 2 O^BSia, 

l»i:tt*)li:SDS*, ££K10/zg©RNase 

(2) M - 1 6DNAt^n-ri:Lfc7-f3^7X 

-tf — i/ 3 > 

-b IB (1) T«»lfc7-f a^^Xv • 3!f "J t^f-f 
nDNAUg*XbalTjBftL, 0. 6 K ft |fc £ 

7#o-xy;H|5Kii;|U: 0 & 16 & ^ ;U * T 4, # 
'i £ & ft£ ( 0 . 5 M NaOH, 1. 5M NaCl) 
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k 1 o^RgsiDNA^^tt^t, *mm (3Mft»t 

b U ^ A p H 5 . 5 ) C 1 0 # PJI zg L T ft © & 6 fg S 
SC* (0. 7M NaCl. 0. 0 7M?JL>S£^h 
'i^A. pH 7. 5) tT't<D>/>yb> [ ;||L / . 
fc. Aft<D%8 0 , CT2^|iJjKgfttf, 46SET 
(0. 6M NaCl. 0. 0 8 M Tris-HCl. 
4 m M E D T A > pH7. 8) -1 Ofg 
Denhardt-0. 1 % SDS-0. 1 96 
N a 4 P 2 0 7 - 5 0 g/m 1 f Yn ?DN A t 
PUM-1 6 (CO^^X^ KMi:M - 1 6itfe^-7&s-^ 
^nxi^6 ; #ifl3p 2 - 1 1 1 7 9 5^#J&) £• fit & (:: 
&t^I8L*:t>©£-]&D;LT. 6 8 t 1 4 1$ HI 'W :/ U ^ 
-< - is s > & Ltzo * v > * > 7 U y £ X&7 J Jl 

fi£ IS L /c o 

(3) Xba lifkl^5. 5kpbt0rtf-©pUC-l 

9 ^ CD ? D-->^Sy3D " - /N^ 7 'lj y^^f-cy 

-hie (1) TlXI^L/^-e-rzi^^X^.^'ij-try^^ 
*ADNA 4 // g^$iJKgiIXb a I "C 83 {fc & . 0. 6 
%ilfe*7#D-xy;H^0cit, ^ 5> 5kpbcD 
*0rtf-£lsJiK L/c c zomttZ, Xba I « (c J: o T H 
« L *: p U C - 1 9 t'J^-t'lUoti^U 3>h° 
r>K^ilTGHt^$|g^^ 5 4 
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K 0 . 0 0 8 », -fV^De^ft-jS-D-jIfjn 
^ ^ y K 0 . 0 3 m M . 4 0 . g / m I7>h'i/ij> 
**tf L B*35**T? 3 7 -C, 1 5 * ®t&& t fc 0 z © 
^i±C4f 1^:6 3Dz-^f>f D > ^ > r t, > K 

jiib (2) tmmca&m-cn ? y ? j * y g 

* P UM 1 6 fc£f* fc 0 
(4) pUM - 1 

5. 5kbpOBrK-OHHI$Sanger ^® 
Dideoxy^CProc. Natl. Acad. 
S c i . USA. % 7 4 , 5 4 6 3 ( 1 9 7 7 ) Ci, 
T m ffi L tc o 

^®MKB*ttflffj&jftH** l 4|i:,tL, ;© 0 RF 
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(1) -J&SMffg 

(i) mmA *m 

Wi & M >K 

( i i ) ¥£ m <D % $ft : $f m *K »J ^ ^ f- K . HU ** 'J ^ :/ 

J: CD fij M 

( iiOETH : 4 3 
(2) BE ?ij # l (i o ^ T cd 1f |g 
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(A) 


se n <d m £ : 


2369 


(B) 


@b n © m : 


T ~ y ft 


(C) 


IRO ft : 




(D) 


h # p '*J - : 




(E) 


m m cd m m 


D N A 


(xi) 


SB m CD ^ : 


HE # # 



1 

GTCTGCGGTT CGTTTGATCA CCCAAAATAA ACCCGATTTA TTACTTACTG AACTTTATAT 60 
ATTCTTTAGA TAATAATAGA CGTGCTCAAC GTAAGTTATT GCCTTAACTT TAAGTGAAAA 120 
CAAAAAACAT TTTAAAGTIT fiTTAGTTTAT TAGCTATTCT TltXiITTGTA ATG TTA 176 

Met Leu 



CCA GCT OCT 
Ala Ala Ala 
5 

CCA AAA CCA 
Pro Lys Pro 
20 

CCT CCT ACT 
Pro Pro Ser 

35 

CGG CAA GGC 
Gly Gin Gly 

GCT GCT TTA 
Ala Ala Leu 

TAT GAA GAC 
Tyr Glu Asp 
85 

ACA GCT AAA 
Thr Ala Lys 
100 



ACT TCT ACT 
Ser Cys Thr 

ACT CCA AAC 
Thr Pro Asn 

GGT GGT AAC 
Gly Gly Asn 
40 

ATG ATG AAT 
Mel Mel Asn 

55 

ACT ACT TTG 
Thr Thr Leu 
70 

TAT GCT AAG 
Tyr Ala Lys 

GCA GTT TCA 
Ala Val Ser 



TCA GCA 
Ser Ala 
10 

CCT GAA 
Pro Glu 

25 
ATG AAT 
Met Asn 

GCA GCT 
Ala Ala 

ATT AAT 
lie Asn 

ATC AAA 
lie Lys 
90 

GCT AAA 
Ala Lys 
105 



GCT ACA CCA ACT 
Ala Thr Pro Thr 



CCA AAA 
Pro Lys 

GGT GGA 
Gly Gly 

GCT AAA 
Ala Lys 
60 

GGT GAA 
Gly Glu 

75 
ACT GAA 
Ser Glu 



CCA GAT 
Pro Asp 
30 

AAC ACC 
Asn Thr 

45 
GAA TTA 
Glu Leu 

ACT GCA 
Thr Ala 

TTA ACA 
Leu Thr 



ACT GGT GCA ACT 
Thr Gly Ala Thr 
110 



CCA AAC 
Pro Asn 

15 
CCA ATG 
Pro Met 

AAC CCA 
Asn Pro 

GCA GAC 
Ala Asp 

AAT CTT 
Asn Leu 
80 

TCA GCG 
Ser Ala 

95 
CTA AAT 
Leu Asn 



CCT GAA 
Pro Glu 

CCA AAC 
Pro Asn 

ACT GAT 
Ser Asp 
50 

GCA AAA 
Ala Lys 

65 
GCG TCA 
Ala Ser 

TAT GAA 
Tyr Clu 

GAG GTT 
Glu Val 



224 



272 



320 



368 



416 



464 



512 
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AAT GAG GCA AAA ACT ACA TTA GAT CCT GCT ATT AAA AAA CCT GCT ACT . 5G0 

Asn Glu Ala Lys Thr Thr Leu Asp Ala Ala He Lys Lys Ala Ala Ser 

115 120 125 130 

GCT AAG AAT GAT TTT GAT GCA CAG CAC GGG TCA CTA GTG GAA GCA TAT 608 

Ala Lys Asn Asp Phe Asp Ala Gin His Cly Ser Leu Val Glu Ala Tyr 

135 140 145 

AAC AAT CTA AAA GAA ACG TTA AAA GAA GAA AAA ACT AAT TTA GAT TCI 656 
Asn Asn Leu Lys Glu Thr Leu Lys Glu Glu Lys Thr Asn Leu Asp Ser 

150 155 160 

CTT GCA AAC GAA AAT TAT CCA GCA ATC AGA ACT AAT CTT AAT ACT TTA 704 
Leu Ala Asn Glu Asn Tyr Ala Ala He Arg Thr Asn Leu Asn Ser Leu 

165 170 175 

TAT GAA AAA GCC AAT ACT ATT CTT ACA GCT ACT TTA GAC CCT GCT ACT 752 
Tyr Glu Lys Ala Asn Thr He Val Thr Ala Thr Leu Asp Pro Ala Thr 

180 185 190 

GGA AAT ATT CCT GAA CTT ATG ACT GTA ACA CAA GCT AAT CAA GAT ATT 800 
Gly Asn He Pro Glu Val Met Ser Val Thr Gin Ala Asn Gin Asp He 
195 200 205 210 

ACT AAT GCA ACT TCA AGA CTA ATA GCT TCA AAA CAA AAT GCT GAT AAT 848 
Thr Asn Ala Thr Ser Arg Leu He Ala Trp Lys Gin Asn Ala Asp Asn 

215 220 225 

TTA GCT AAC ACT TTT ATC AAA CAG TCT TTA CTT AAA AAT AAT TTG ACT 896 
Leu Ala Asn Ser Phe lie Lys Gin Ser Leu Val Lys Asn Asn Leu Thr 

230 235 240 

AGA GTT GAT GTA CCA AAT AAT CAG GAG CAA CCA GCA AAT TAC ACT TTT 944 
Arg Val Asp Val Ala Asn Asn Gin Glu Gin Pro Ala Asn Tyr Ser Phe 

245 250 255 

GTT GGT TTT ACT GTT AAT GTT GAT ACT CCT AAC TGA AAT TTT GCC CAA 992 
Val Gly Phe Ser Val Asn Val Asp Thr Pro Asn Trp Asn Phe Ala Gin 
260 265 270 
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ACA AAA err 
Arg Lys Val 
275 

CAA GAT GCA 
Glu Asp Ala 

TAT ACT TTA 
Tyr Ser Leu 

TTT GGA GCT 
Phe Gly Ala 

325 

AAA ACT ACT 
Lys Thr Ser 

340 
ACT AAA CAA 
Thr Lys Gin 
355 

GTT GCT GCT 
Val Ala Ala 



TGG GCC 
Trp Ala 

ACA CAA 
Thr Gin 
295 
AAT GCT 
Asn Gly 
310 

GAA AAA 
Glu Lys 



TCT GAA 
Ser Glu 
280 

CAA GCT 
Gin Ala 

GCT GAA 
Ala Glu 

ACA GCT 
Thr Ala 



GAT AAT 
Asp Asn 

ATT AAC 
lie Asn 



TCA GCA CCA 
Ser Ala Pro 

AAT CTA AAA 
Asn Leu Lys 
405 

AAA GCA GCT 

Lys Ala Ala 
420 



AAT GAA 
Asn Glu 
375 
ACT GTT 
Thr Val 
390 

TTC AAT 
Phe Asn 

CCT ATC 
Pro Met 



GTT GCT 
Val Gly 
345 
TTT GTA 
Phe Val 
360 

GAA GAA 
Glu Glu 



Asp Asp 
GAC GAT 

TCA AAC 
Ser Asn 

ATT GGA 
He Gly 
425 



AAT ACT CCT TTA CCA ACT ACA CCA GCT 
Asn Thr Pro Leu Ala Thr Thr Pro Ala 
285 290 
ACA GAT GTT TCA TGA ATC 
Thr Asp Val Ser Trp He 
305 

ACA TTA AGC TTT CCT TAC 
Thr Leu Ser Phe Arg Tyr 

320 

TTC CCT TAT AAA TTA GTT 
Phe Pro Tyr Lys Leu Val 
335 

AAG TTA AAT GGT GGT GAT 
Lys Leu Asn Gly Gly Asp 
350 

GCT TCT GGT TCA ACT GAT 
Ala Ser Gly Ser Ser Asp 
365 370 
ACT CCT GCT GAA ATG CAG 
Ser Pro Ala Glu Met Gin 
385 

Ala Lys Val Ala Leu Ser 
GCT AAA GTC GCT TTA TCT 
400 

TTT ACT GTC CCT ACA GCT 
Phe Ser Val Pro Thr Gly 
415 

TTA ACT TCA TCT AAT TCG 
Leu Thr Ser Ser Asn Ser 
430 



GCA TCC TTA 
Ala Ser Leu 
300 

GCT AAA TAC 
Ala Lys Tyr 

315 
TAC TTA TAT 
Tyr Leu Tyr 
330 

TTA CAA TAT 
Leu Gin Tyr 

CAA ACT CCA 
Gin Thr Pro 



ACT ATG GCT 
Thr Met Ala 
380 

lie Lys Me 
ATT AAG ATT 

395 
ACA ATT GAA 
Thr He Glu 
410 

AAT ATG TAT 
Asn Met Tyr 



1040 



1088 



1136 



1184 



1232 



1280 



1328 



1376 



1424 



1472 
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1616 



1664 



CM GIT AAT AAA AAC AM ATT TAT CAT GAT CTA TTC CCC MC AGC TTT 1520 

Clu Val Asn Lys Asn Lys He Tyr Asp Asp Leu Phe Cly Asn Ser Phe 

435 440 445 450 

MT MT CM MT MT CGA ACC GCG GIT ACT CTT GAC CTA TTA /\AA CCT 1568 

Asn Asn Glu Asn Asn Pro Thr Ala Val Thr Val Asp Leu Leu Lys Gly 

455 460 465 

TAT ACT CTT CCT CCT ACT TAC ACT ATA TAT CTT CCC CM TTC AAT GAT 
Tyr Ser Leu Ala Ala Scr Tyr Scr He Tyr Val Arg Gin Phe Asn Asp 

470 475 480 

TTA MT ATT CM MT GGC ACT GAT ATC CCA AGA TCT CGA ACA CTA TAC 
Leu Asn He Gin Asn Gly Thr Asp Met Ala Arg Ser Arg Thr Val Tyr 

48 5 490 495 

TTA GTT GGG TTA ATT OCT ACT MT GCA ACT AGA TCA ATT AGG MC CTA 1712 
Leu Val Gly Leu He Gly Ser Asn Ala Ser Arg Ser He Arg Asn Leu 

500 505 510 

TCA MT GTA AGA ACT TCT CCT MC ACC GTT ACT ACC MT AGA ACA TTT 1760 
Ser Asn Val Arg Thr Ser Pro Asn Thr Val Ser Thr Asn Arg Thr Phe 
515 520 525 530 

ACA ATA TAT GTA MT CCT CCA MG TCA GGT GAT TAT TAT CTA ACT OCT 1808 
Thr He Tyr Val Asn Ala Pro Lys Ser Gly Asp Tyr Tyr Leu Ser Gly 

535 540 545 

TCG TAT CTT ACA MT CM MT AGA MT ATT MA TTC TTA MT AGC AGC 1856 
Ser Tyr Leu Thr Asn Gin Asn Arg Asn He Lys Phe Leu Asn Ser Ser 

550 555 560 

TCT GAT CAG ACT ACT ACT MT TCT CTA ACA CTA MT GTT MC CCT CM 1904 
Ser Asp Gin Thr Ser Ser Asn Ser Leu Thr Leu Asn Val Lys Ala Gin 

565 570 575 

ACA MT TGA GAG ACT TTA GGA MT TTC GAT ACA TCT MT MT ACC MT 1952 
Thr Asn Trp Glu Thr Leu Cly Asn Phe Asp Thr Ser Asn Asn Thr Asn 
580 585 590 
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AIT Crr ACT AAT ACT CGA TCA AGC ACA ACA ACA CGC OX ACT TTA AAT 
Ne Val Thr Asn Ser Gly Ser Ser Thr Hit Thr Gly Arg Thr Leu Asn 
595 600 605 610 

TTA AAA CAA GGA TTA AAC AAA ATT GTT ATC ACT GGA GTA GGT AAT GGT 
Leu Lys Gin Gly Leu Asn Lys lie Val He Ser Gly Val Gly Asn Gly 

615 620 625 

AAT ACT CCT TTC ATA GGT AAC TA ACA TTT ACT TTG ATC GAT AAA ACA 
Asn Thr Pro Phe lie Gly Asn Leu Thr Phe Thr Leu Met Asp Lys Thr 

630 635 640 

GCT ACT CCT GTA GTT GAT GAC ACT ATT TTA GAA GGA TCT ATA GAA GCT 
Ala Ser Pro Val Val Asp Asp Thr lie Leu Glu Gly Ser He Glu Ala 

645 650 655 

GCT TCA AAA TAA AAAATTATGT TTTTTTAAAT CTTTTTTCAA GGATCATGTT 
Gly Ser Lys *** 
660 

TCTGTTTAAA CGCTAAGTTA GTTAGATAAT AAAATAAAAG TTATTTGTTT TACTCCATGT 
AATATGGCAT GAAATCTGAA TCAAACTTCA GATTTCATGT TTTTTTTATT AAGGAAGCAA 
ATATGAGATA CTAGCAGCCT TTTGTCTACT ATACTTATGA TCGAACTAGA TCT 



•2000 



2048 



2096 



2144 



2196 



2256 
2316 
2369 



(2) @e^lj 2 IZ o 1>T © 1# $g 



( i)@E 


s n cd # n. 




(A) 


ee n © m £ : 


48 


(B) 


mm<Dw : 


mm 


(C) 


mom : 


i *jr 


(D) 






(E) 


(o mm-. 




(xi) 







-a fiS D N A 



CATCTTCCAT TTTAGGATCT ATAnATTTT TTCAACGATC CGAGCTCG 



48 
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(2) @S m # -*§- 3 (C o ^ T © 1f $B 



(A) 


se m CD M £ : 


48 


(B) 


12 JIJ CD M : 




(C) 


ii : 


1 *«[ 


(D) 


h # a - : 


it tltt 


(E) 


12 ?ij cd m m : 


fife cd mm 


(xi) 


@2 ?IJ CD ^ : 


mmmn 



CATCTTCCAT TTTACCATCT ATATTATTTT TTCAACGATC CCAGCTCC 48 

(2) mm # *§r 4 iZ r> T CD If ?g 
( i ) S2 ?rj CD # f£ 



CA) 


EE m CD g $ : 


55 




(B) 


0E ?IJ CD M : 


mm 




(C) 


mom. : 


1 *M 




(D) 




mm** 




(E) 


be #j cd m m : 


i&omm 


^SEDNA 


(xi) 


BB m CD ^ ^ : 


mmm^ 


4 



AGCTTTTTTT TTTTTTTTTT TTTGGCATAT AAATAATAAA TACAATAATT AATTA 55 

(2) mn^r^r 5 i:o^t©1f IE 
( OS 31 cd #14 

(A) mm cDg £ : 55 

(B) SE^iJcDi? : 



WO 94/23019 



67 



PCT/JF94/00541 



(o most : i 

(D) h # o - : it m -f* 

(E) WLM <D W.M : ftfe CD f£ g& ^IJDNA 

(xi) sb^ij©^^: mm&^ 5 

CCCCTAATTA ATTATTGTAT TTATTATTTA TATGCCAAAA AAAAAAAAAA AAAAA 55 



(2) mm Wr^r 6 (C o ^ T CD 1f 
( OU^O^t* 

(A) @E^"J CD S $ : 40 

(b) ie^ijcDM : mm 

(C) MCDSr : 1 

(D) hfD-?-; MS!!** 

(E) wLmonm-. m&mm 

(xi) ge^lJCD^^: @e^j#^ 



fi£ D N A 

6 



CGCGTAAAAA TTGAAAAACT ATTCTAATTT ATTGCACTCG 



40 



(2) Bfi^J^-^ 7 (loi>TCDlf fg 
( i)K^JCD#^ 

(A) ge^iJCD^ $ 

(B) Se^lJCDM 

(o mam 

(D) h # □ *J - 

(E) SE^JoaiS 
(xi) SS^JO 



7K 



40 

i *m 



D N A 



SB &l # ^ 7 
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GATCCGAGTG CAATAAATTA GAATAGTTTT TCAATTTTTA 

(2) 12 ?rj # 8 (r -o t * T CD If fg 
( i)@E?iJCD#t± 

(A) EE?lJ CD g $ : 42 

(B) ge^lJCDM : 

en mom. : i 

(D) h ** d ^ - : mmVii 

(E) le^lJCDaig: ftfeCD^g? ^|DNA 
(xi) SH^JCD^^: ie^I#^- 8 

GATCCCCGGG CGAGCTCGCT AGCGGGCCCG CATGCGGTAC CG 

(2) BE#J# ^ 9 (Co^TCDff fg 
( i ) IE m (D & t£ 



(A) 


BE M CD g $ : 


42 


(B) 


mncom 


J£ B£ 


(C) 


mom : 


1 


CD) 


h a - : 




(E) 


be m cd a m : 




(xi) 


BE #J CD ^ ^ : 


BE?iJ#^ 



TCGACGGATC CGCATGCGGG CCCGCTAGCG AGCTCGCCCG GG 

(2) BE m § ^ 1 0 K o l> T CD If |g 
( i)BE?iJ cd 
(A) BE m CD g $ : 39 



WO 94/23019 



69 



PCT/JP94/00S41 



(B) mm <Dm 

(C) ft® & 

(D) h # a - 

(E) BB?lJcDJffi^ 
(xi ) SB J>J CD ^ 7^ 



1 *ft 

fib © mm 



□ ^ D N A 



1 0 



TCGACCCGGT ACATTTTTAT AAAAATGTAC CCGGGGATC 



39 



(2) mn&^ \ l(Iot>T©1f|R 
( i)SB?lJ 



(A) 


SB W <D M: £ : 


35 


(B) 


SB ?»J (D M : 


mm 


(C) 


m<om : 


1 *ft 


CD) 


h ?K a — : 




(E) 


SB JIJ CD S 3f : 




(xi) 


SB CD m 7jk : 


BB#J#^ 



& tic D N A 
1 1 



GATCCCCGGG TACATTTTTA TAAAAATGTA CCGGG 



35 



(2) SB #J # # 1 2 o ^ T CD 1# fg 
( i)BB^iI CD#t4 
CA) BB^iJ CD M £ 

(B) SB^iJCDM 

(C) ftCD& 
(D) 

(E) mmomm 

(xi) BB^JCD 



7J> 



14 

1 

bb^j#-^ 12 
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ATTTTTATAA AAAT U 
(2) SE &\ # n 1 3 {I o ^ T © 1f $g 
( i)@E?iJ©#1£ 



(A) 


@2 n © S £ : 


66 


(B) 


|£ >FIJ © m : 




(C) 


«©» : 




(D) 


h # a 2> - : 




(E) 


se © m m : 


D N A 


(xi) 


BE 7«J © ^ ^ : 





ATC GCC ATC CTA CTT TTA ACA CTA CTG ACC TTA CCC ATC TCT GCA GCC 48 
He Ala He Leu Leu Leu Thr Val Val Thr Leu Ala He Ser Ala Ala 

5 io 15 

GCC CTT GCA TAT ACT ATG 66 
Ala Leu Ala Tyr Ser Met 
20 



(2) WLM m^r 1 4 (C o V* X © 1f IB 

( i ) se m © # n. 



(A) 


mm © g 




1387 


(B) 


ie?ij © m 




r $ j m 


(C) 


m©& 






CD) 






mmvt 


(E) 




H : 


D N A 


(xi) 




TP : 
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AAAAACATCA CATTCTTAAT CTCATATCTT TGCTTAAAAA AACACAAAAT CTTCTAACAA . GO 

AATCCTAAAT AAATAAGCCG TTAAATTAAC TAAAAAATTA AAAAAATCCT TTTTCTTATC 120 

AACCAAAATT CTCTAGTAAT AAACGCTTAT TTATTTTTAT TTTTAGTCAT CTTTTAAGAT 180 

ATAAATATAT CTTAATATTC T ATC AAT AAG AAA AGA ATC ATC TTA AAG ACT 231 

Met Asn Lys Lys Arg He He Leu Lys Thr 

5 io 

ATT ACT TTG TTA GGT ACA ACA TCC TTT CTT AGC ATT GGG ATT TCT ACC 279 
He Ser Leu Leu Gly Thr Thr Ser Phe Leu Ser He Gly lie Ser Ser 
15 20 25 

TCT ATG TCT ATT ACT AAA AAA GAC GCA AAC CCA AAT AAT GGC CAA ACC 375 
Cys Met Ser lie Thr Lys Lys Asp Ala Asn Pro Asn Asn Gly Gin Thr 
30 35 40 



ATC AAC CAA GCT AAT ACG GAT AAA ACG ACT TTT GAT AAT CAA CAT CCA 
lie Asn Gin Ala Asn Thr Asp Lys Thr Thr Phe Asp Asn Giu His Pro 
"0 us 120 



327 



CAA TTA CAA GCA GCG CGA ATG GAG TTA ACT GAT CTA ATC AAT GCT AAA 
Gin Leu Gin Ala Ala Arg Met Glu Leu Thr Asp Leu lie Asn Ala Lys 
45 50 55 

GCA AGG ACA TTA GCT TCA CTA CAA GAC TAT GCT AAG ATT GAA GCT ACT 423 
Ala Arg Thr Leu Ala Ser Leu Gin Asp Tyr Ala Lys lie Glu Ala Ser 
60 65 70 

TTA TCA TCT GCT TAT ACT GAA CCT GAA ACA GTT AAC AAT AAC CTT AAT 471 
Leu Scr Scr Ala Tyr Ser Glu Ala Glu Thr Val Asn Asn Asn Leu Asn 
75 80 ss go 

GCA ACA CTA GAA CAA CTA AAA ATG GCT AAA ACT AAT TTA GAA TCA GCC 519 
Ala Thr Leu CI u Gin Leu Lys Met Ala Lys Thr Asn Leu Glu Ser Ala 
95 100 io5 



'.»G7 
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AAT TTA GTT GAA CCA TAC AAA GCA CTA AAA ACC ACT TTA GAA CAA CCT CIS 
Asn Leu Val Glu Ala Tyr Lys Ala Leu Lys Thr Thr Leu Glu Gin Are 
125 ISO 135 

CCT ACT AAC CTT GAA GGT TTA GCT TCA ACT GCT TAT AAT CAG ATT CGT 663 
Ala Thr Asn Leu Glu Gly Leu Ala Ser Thr Ala Tyr Asn Gin He Arg 
140 145 150 



AAT AAT TTA GTG CAT CTA TAC AAT AAT GCT ACT AGT TTA ATA ACT AAA 711 

Ash Asn Leu Val Asp Leu Tyr Asn Asn Ala Ser Ser Leu He Tlir Lys 

155 160 165 170 

ACA CTA GAT CCA CTA AAT GGG GCA ATC CTT TTA GAT TCT AAT GAG ATT 759 

Thr Leu Asp Pro Leu Asn Gly Gly Met Leu Leu Asp Ser Asn Glu lie 



175 



180 



185 



ACT ACA GTT AAT CGC AAT ATT AAT AAT ACC TTA TCA ACT ATT AAT GAA 
Thr Thr Val Asn Are Asn lie Asn Asn Thr Leu Ser Thr He Asn Glu 
190 195 200 



807 



CAA AAG ACT AAT CCT GAT GCA TTA TCT AAT AGT TTT ATT AAA AAA GTG 
Gin Lys Thr Asn Ala Asp Ala Leu Ser Asn Scr Phe lie Lys Lys Val 
205 210 215 



855 



ATT CAA AAT AAT GAA CAA ACT TTT CTA GGG ACT TTT ACA AAC GCT AAT 
lie Gin Asn Asn Glu Gin Ser Phe Val Gly Thr Phe Thr Asn Ala Asn 
220 225 230 



903 



GTT CAA CCT TCA AAC TAC AGT TTT GTT GCT TTT AGT CCT GAT CTA ACA 
Val Gin Pro Ser Asn Tyr Ser Phe Val Ala Phe Ser Ala Asp Val Thr 
235 240 245 250 



951 



CCC CTC AAT TAT AAA TAT CCA AGA AGG ACC GTT NNN AAT GGT CAT GAA 
Pro Val Asn Tyr Lys Tyr Ala Arg Arg Thr Val Xaa Asn Gly Asp Glu 
255 260 265 



999 



WO 94/23019 



73 



PCT/JP94/00541 



AAT 1TA CTT CAA GCA TAC AAA GCA CTA AAA ACC ACT TTA GAA CAA CGT 61 H 
Asu Leu Val Glu Ala Tyr Lys Ala Leu Lys Thr Thr Leu Glu Gin Arg 
125 130 135 

GCT ACT AAC CTT GAA CGT TTA GCT TCA ACT GCT TAT AAT CAG ATT CGT 663 
Ala Thr Asn Leu Glu Gly Leu Ala Ser Thr Ala Tyr Asn Gin He Arg 
140 145 150 



AAT AAT TTA GTG GAT CTA TAC AAT AAT GCT ACT ACT TTA ATA ACT AAA 
Asn Asn Leu Val Asp Leu Tyr Asn Asn Ala Ser Ser Leu He Thr Lys 
155 160 165 170 

ACA CTA GAT CCA CTA AAT CGG GGA ATG CTT TTA GAT TCT AAT GAG ATT 
Thr Leu Asp Pro Leu Asn Gly Gly Met Leu Leu Asp Ser Asn Glu He 
175 180 185 



711 



759 



ACT ACA GTT AAT CGG AAT ATT AAT AAT ACG TTA TCA ACT ATT AAT GAA 
Thr Thr Val Asn Arg Asn He Asn Asn Thr Leu Ser Thr He Asn Glu 
190 195 200 



807 



CAA AAG ACT AAT GCT GAT GCA TTA TCT AAT ACT TTT ATT AAA AAA GTG 
Gin Lys Thr Asn Ala Asp Ala Leu Ser Asn Scr Phe ile Lys Lys Val 
205 210 215 



855 



ATT CAA AAT AAT GAA CAA ACT TTT GTA GGG ACT TTT ACA AAC GCT AAT 
He Gin Asn Asn Glu Gin Ser Phe Val Gly Thr Phe Thr Asn Ala Asn 
220 225 230 



903 



GTT CAA CCT TCA AAC TAC ACT TTT GTT GCT TTT ACT GCT GAT GTA ACA 
Val Gin Pro Ser Asn Tyr Ser Phe Val Ala Phe Scr Ala Asp Val Thr 
235 240 245 250 



951 



CCC GTC AAT TAT AAA TAT GCA AGA AGG ACC GTT NNN AAT GGT GAT CAA 
Pro Val Asn Tyr Lys Tyr Ala Arg Arg Thr Val Xaa Asn Gly Asp Glu 
255 260 265 



999 
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74 



CCT TCA ACT AGA ATT CTT CCA AAC ACC AAT ACT ATC ACA CAT CTT TCT . 1047 
Pro Ser Scr Arg lie Leu Ala Asn Thr Asn Ser lie Tlir Asp Val Ser 
270 275 280 



Xaa ATT TAT ACT TTA CCT CCA ACA AAC ACC AAC TAC CAA TTT ACT TTT 1095 
NSW Me Tyr Ser Leu Ala Cly Ihr Asn Thr Lys Tyr Gin Phe Ser Phe 
285 290 295 

ACC AAC TAT CCT CCA TCA ACT CCT TAT TTA TAT TTC CCT TAT AAG TTG 1143 
Ser Asn Tyr Cly Pro Ser Thr Cly Tyr Leu Tyr Phe Pro Tyr Lys Leu 
300 305 310 

CTT AAA CCA CCT CAT CCT AAT AAC CTT GGA TTA CAA TAC AAA TTA AAT 1 191 

Val Lys Ala Ala Asp Ala Asn Asn Val Gly Leu Gin Tyr Lys Leu Asn 
315 320 325 330 

AAT CCA AAT CTT CAA CAA CTT GAG TTT GCC ACT TCA ACT ACT CCA AAT 1239 
Asn Gly Asn Val Gin Gin Val Glu Phe Ala Thr Ser Thr Ser Ala Asn 
335 340 345 

AAT ACT ACA CCT AAT CCA ACT CAG CAG TTG ATC ACA TTA AAG TTG CTA 1287 
Asn Thr Thr Ala Asn Pro Thr Gin Gin Leu Met Arg Leu Lys Leu Leu 

350 355 360 

AAA TCG TTT TAT CAC CTT TAA GATTTGGCCA AAACACAATC GAATTAAGTG 1338 
Lys Ser Phe Tyr Gin Val *** 
365 

TTCCAACGGG TCAAGGAAAT ATCAATAAAG TTCCGCCAAT CATTCGCAA 1387 

(2) S2 n # ^ 1 5 tc o ^ T CD If fR 

(A) Sfi^JCDg $ : 1945 

(B) © m : t i j m 



75 



(C) 


mom : 




(D) 


h o V - : 


est** 


(E) 


ee n © it m : 


D N A 


(Xi) 


S2 ?»J © ^ ^ : 





CCTACCTTTT AATCGCTATT GGCCTCTTAT TTTATTGTCA CGATTGCAC TAACAGCAGTT 
ATACCAACC CCAATTAACT CAGTAGAAGT TACACAG ATG ATG AAT OCT CAA GAA 

Met Met Asn Gly Gin Glu 

5 

GTC ACA ACA ACT AAA AAC ATT ACT ACC TTT GCC TTC TEA ATC AAC ATG 
Val Thr Thr Thr Lys Lys lie Ser Tlir Phe Ala Phe Leu lie Asn Met 

10 15 2 0 

TTA CCA AAT TAC CAA CTA ACT ACA CTT GGT TAC TTA CAG ATT ACA GCA 
Leu Pro Asn Tyr Gin Leu Ser Thr Leu Gly Tyr Leu Gin lie Thr Ala 

2 5 SO 3 5 

GCT GCT GCT GGA CTT GTA GTA GGG ATT GTA TTA CTT GCA TTA GGC GCA 
Ala Ala Ala Gly Leu Val Val Gly lie Val Leu Leu Ala Leu Gly Ala 

4 0 4 S 5 0 

ACA TTC TTT GTT AAA ACT AGA CGT AAA ACA AAT GAA ATG CTT GCT GCA 
Thr Phe Phe Val Lys Thr Arg Arg Lys Thr Asn Glu Met Leu Ala Ala 

55 60 65 70 

CTT CAA GAT GCT GAA GAA GAA GAA GTG GCA CAA GAA GAA CAA GCT GAA 
Leu Gin Asp Ala Glu Glu Glu Glu Val Ala Gin Glu Glu Gin Ala Glu 

7 5 8 0 8 5 

GAA AAT GTT GAA GTC ACT CCA ACT CAA CAA GCT GAA GTT AAG ACT GAA 
Glu Asn Val Glu Val Thr Pro Thr Gin Gin Ala Glu Val Lys Thr Glu 

8 0 0 5 1 0 0 

CAA TTA ATT GGC ACA CAA TTA GTA ACA ACT GAT GTA GCT ACC AAT CAA 
Gin Leu lie Gly Thr Gin Leu Val Thr Thr Asp Val Ala Ser Asn Gin 

10 5 110 115 

GCT GCA GGT ACT GAA CAA GTT CAA CGT GAT TTA TTA CCT CCT ACT CAA 
Ala Ala Gly Thr Glu Gin Val Glu Gly Asp Leu Leu Pro Pro Ser Gin 

1 2 0 1 2 5 1 3 0 
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CM CCA ACC GAA ATG CCT CCA CCT CCT TCA CCA ATG CGT ACT CCT AAG . !">4G 
Gin Pro Thr Glu Met Arg Pro Ala Pro Ser Pro Met Gly Ser Pro Lys 

135 140 145 150 

TTA TTA GGT CCA AAC CAA GCT GCT CAT CCA CAA CAC GGA CCA CGT CCG 594 
Leu Leu Gly Pro Asn Gin Ala Gly His Pro Gin His Gly Pro Arg Pro 

155 160 165 

ATG AAT CCT CAT CCA CGT CAA CCA CCT CCT CAA CAA GCT GGC CCA CGT 642 
Met Asn Ala His Pro Gly Gin Pro Arg Pro Gin Gin Ala Gly Pro Arg 

170 175 180 

CCA ATG GGA GCT GGT GGA TCT AAC CAA CCA AGA CCC ATG CCA AAT GGT 690 
Pro Met Gly Ala Gly Gly Ser Asn Gin Pro Arg Pro Met Pro Asn Gly 

185 190 195 

CCA CAA AAC CAA CAA GGT CCA AGA CCA ATG AAC CCT CAA GGC AAT CCT 738 
Pro Gin Asn Gin Gin Gly Pro Arg Pro Met Asn Pro Gin Gly Asn Pro 

200 205 210 

CGT CCT GGA CCA CCT GGC CCA GGA CCT AAC GGC CCA CAA AAT TCT CAA 786 
Arg Pro Gly Pro Ala Gly Pro Arg Pro Asn Gly Pro Gin Asn Ser Gin 

215 220 225 230 

CCA CGT CCT CAA CCA GCT GGC CCA CGT CCA ATG GGA GCT GGT AGA TCT 834 
Pro Arg Pro Gin Pro Ala Gly Pro Arg Pro Met Gly Ala Gly Arg Ser 

235 240 245 

AAC CAA CCA AGA CCA ATG CCA AAT GGT CCA CAA AAC CAA CAA GCT CCA 882 
Asn Gin Pro Arg Pro Met Pro Asn Gly Pro Gin Asn Gin Gin Gly Pro 

250 255 260 

AGA CCA ATG AAC CCT CAA GGC AAT CCT CGT CCT CAA CCA GCT GGT GTC 930 
Arg Pro Met Asn Pro Gin Gly Asn Pro Arg Pro Gin Pro Ala Gly Val 

265 270 275 

AGA CCT AAC AGC CCA CAA GCT AAC CAG CCA GGA CCA CGT CCA ACG CCA 978 
Arg Pro Asn Ser Pro Gin Ala Asn Gin Pro Gly Pro Arg Pro Thr Pro 

280 285 290 
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AAT AAT CCT CAA GCA CCA CGG CCA ATC CCT CCA ACA CCA AAT GGA CCA . 1026 
Asn Asn Pro Gin Gly Pro Arg Pro Met Gly Pro Arg Pro Asn Gly Gly 

295 300 305 310 

CCA AAC CCA GCT TAATTAACCA ATAGATTAGC TCTAAATTTG AAAACAGTTC 1078 
Pro Asn Arg Ala ' 

ATTTCCTAGA AAATGAACTG TTTTTTTTAT TATTTGTAAG TAAATTTATT AATCAACCGC 1138 

TTGTTTTGTT GAATAAAGAT AGATCACAAC ATCTTCTTGA TTTACATCTT TAATTTGCAT 1198 

ATTATTGATC ATTAAAGGGA TtTPCATCAT CTGATACATC TTGTTATTCT CATAATCAAG 1258 

ATAATTAAGA TGTGAAGCAC TAAAAGCAAA TAGCTCTTGT TCAGATTGCA TTAGTTCTTT 1318 

AGCATTATTT AAGAACGACT GATCATCACT CAGTAATAAT AAGATCTGAT TCAAGTTTTT 1378 

GATATCAGTT GCTACTTCTT GATTTAACAT CAATGTTTCA TAGCGTGATA ATAAGGATTT 1438 

AAAACGGTGA ATGATTGATG TCGTTGCACT TTTCTCATCG TTGGTTTCAA CGTATTGAAA 1498 

AGTCTTCATT AAGTTAATGT ATTCTTGCTG GTATTTCTTA TTAATCTGAT CAGGGTTATC 1558 

TGAATAGATT AAGATGTTCT TATTAGTTTG ATCAACAATA ACCATCGTTG CTTTCATTAA 1618 

AGCTCAGTAA GTAAATAGTT TTTCAATCTT ATGCTTTAAT AAAAACGGGA TGATATTCTT 1678 

ATGTAGGTTA AACTTATTAA AAATAAGTTT TGCAATCTGG TTGACTAGTT TATGATCAAC 1738 

CTGGTTGATA GTTAATTTCT TAAGCATAAG AAGATTTTAA AATATTTAAA AAAACTATTG 1798 

CTGATATGTT AAAATAGTTA AGGTATAAAA ATAATAAATT AAATATGGCT CGTAGAGATG 1858 

ATCTAACCGG GCTTGGTCCT TTAGCAGGAA ATAATCGTTC TCATGCTTTA AACATTACCA 1918 

AGCGTCGTTG AAACTTAAAC CTACAAA 194«5 



(2) I2^J#^- 1 6 ICo^t CD If fg 

(A) © M £ : 1935 

• (B) mm ©M : 7WI 
(D) h # o 'J - : it 
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(E) (o mm d n a . 
(xi) mmcDmTjk: un^^ 1 6 

TTTATTTTTA TTTTTCCTAA ATCTTTTAAA ATATAAATAT ATTTTAATAT TCT ATG 56 

Met 

AAT AAA AAA ACA ATC ATC TTA AAG ACT ATT ACC TTC TTA CCT ACA ACA 104 
Asn Lys Lys Arg lie lie Leu Lys Thr lie Scr Leu Leu Gly Thr Thr 

5 10 15 

TCC TTT CTT ACT ATT CGC ATT TCT AGC TCT ATC TCT ATT ACT AAA AAA 152 
Ser Phe Leu Scr He Gly He Scr Ser Cys Met Scr He Thr Lys Lys 

20 25 30 

GAT CCA AAC CCA AAT AAT GGC CAA ACC CAA TTA GAA GCA GCG CGA ATG 200 
Asp Ala Asn Pro Asn Asn Gly Gin Thr Gin Leu Glu Ala Ala Are Met 

35 40 45 

GAG TTA ACA GAT CTA ATC AAT CCT AAA GCG ATG ACA TTA GCT TCA CTA 248 
Clu Leu Thr Asp Leu lie Asn Ala Lys Ala Met Thr Leu Ala Ser Leu 
50 55 60 65 

CAA GAC TAT GCC AAG ATT GAA GCT ACT TTA TCA TCT GCT TAT ACT GAA 296 
Gin Asp Tyr Ala Lys lie Glu Ala Ser Leu Scr Scr Ala Tyr Ser Glu 

70 75 80 

GCT GAA ACA CTT AAC AAT AAC CTT AAT CCA ACA TTA GAA CAA CTA AAA 344 
Ala Glu Thr Val Asn Asn Asn Leu Asn Ala Thr Leu Glu Gin Leu Lys 

85 90 95 

ATG GCT AAA ACT AAT TTA GAA TCA GCC ATC AAC CAA CCT AAT ACG GAT 392 
Met Ala Lys Thr Asn Leu Glu Ser Ala lie Asn Gin Ala Asn Thr Asp 

100 105 110 

AAA ACG ACT TTT GAT AAT GAA CAC CCA AAT TTA CTT CAA GCA TAC AAA 440 
Lys Thr Thr Phe Asp Asn Glu His Pro Asn Leu Val Glu Ala Tyr Lys 

115 120 125 

GCA CTA AAA ACC ACT TTA GAA CAA CCT GCT ACT AAC CTT GAA GGT TTG 488 
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Ala Leu Lys Thr Thr Leu GIu Gin Arg Ala Thr Asn Leu Glu Gly Leu 

130 135 140 145 

TCA TCA ACT GCT TAT AAT CAA ATT CGC AAT AAT TTA GTC GAT CTA TAC 536 

Ser Ser Tlir Ala Tyr Asn Gin Me Arg Asn Asn Leu Val Asp Leu Tyr 

150 155 160 

AAT AAA GCT ACT AGT TTA ATA ACT AAA ACA CTA GAT CCA CTA AAT GGG 584 
Asn Lys Ala Ser Ser Leu He Thr Lys Thr Leu Asp Pro Leu Asn Gly 

165 170 175 

GGA ACC CTT TTA GAT TCT AAT GAG ATT ACT ACA GCT AAT AAG AAT ATT 632 
Gly Thr Leu Leu Asp Ser Asn Glu lie Thr Tlir Ala Asn Lys Asn lie 

180 185 190 

AAT AAT ACG TTA TCA ACT ATT AAT CAA CAA AAG ACT AAT GCT GAT GCA 680 
Asn Asn Thr Leu Ser Thr lie Asn Glu Gin Lys Tlir Asn Ala Asp Ala 

195 200 205 

TTA GCT AAT AGT TTT ATT AAA GAA GTG ATT CAA AAT AAT AAA CAA AGT 728 
Leu Ala Asn Ser Phe He Lys Glu Val He Gin Asn Asn Lys Gin Ser 
21° 215 220 225 

TTT GTA GGA ATG TTT ACA AAC ACT AAT GTT CAA CCT TCA AAC TAT ACT 776 
Phe Val Gly Met Phe Thr Asn Thr Asn Val Gin Pro Ser Asn Tyr Ser 

230 235 240 

TTT GTT GCT TTT ACT CCT GAT GTA ACA CCT GTT AAT TAT AAA TAT GCA 824 
Plie Val Ala Phe Ser Ala Asp Val Thr Pro Val Asn Tyr Lys Tyr Ala 

245 250 255 

AGA AGA ACG GTT TGA AAT GCT GAT GAA CCT TCA AGT AGA ATT CTT GCA 872 
Arg Arg Thr Val Ti p Asn Gly Asp Glu Pro Ser Ser Arg He Leu Ala 

260 265 270 

AAC ACC AAT AGT ATT ACT CAT GTT TCA TGA ATT TAT ACT TTA TCT GGA 920 
Asn Thr Asn Ser lie Thr Asp Val Ser Trp He Tyr Ser Leu Ser Gly 

275 280 285 

ACA AAC ACG AAA TAC CAA TTT AGT TTT AGC AAC TAC GGT CCA TCA ACT 968 
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Thr Asn Thr Lys Tyr Gin Plie Ser Phe Ser Asn Tyr Cly Pro Ser Thr 

290 295 300 305 

CCT TAT TTA TAT TTC CCT TAT AAC TTG CTT AAA GCG GCT CAT CCT ACT 101 C 

Cly Tyr Leu Tyr Phe Pro Tyr Lys Leu Val Lys Ala Ala Asp Ala Ser 

310 315 320 

AAT CTT CCA TTA CAA TAC AAA CTA AAT AAT CCA AAT CTT CAA CCA GTT 1064 
Asn Val Gly Leu Gin Tyr Lys Leu Asn Asn Cly Asn Vai Cln Pro Val 

325 330 335 

GAG TTT GCC ACT TCA ACT AGC GCA AAT AAT ACT ACA CCT AAT CCA ACT 1112 
Clu Phe Ala Thr Ser Thr Ser Ala Asn Asn Thr Thr Ala Asn Pro Thr 

340 345 350 

CCA GCA GTT GAT GAG ATT AAA GTT GCT AAA ATC GTT TTA TCA OCT TTA 1160 
Pro Ala Val Asp Glu He Lys Val Ala Lys He Val Leu Ser Gly Leu 

355 360 365 

AGA TTT GGC CAA AAC ACA ATC GAA TTA ACT GTT CCA ACG GCT GAA AGA 1208 
Arg Phe Gly Gin Asn Thr He Glu Leu Ser Val Pro Thr Gly Glu Are 
370 375 380 385 

AAT ATG AAT AAA GTT GCC CCA ATG ATT GGT AAT ATC TAT ATT ACT TCA 1256 
Asn Met Asn Lys Val Ala Pro Met lie Gly Asn Met Tyr He Thr Ser 

390 395 400 

TCT AAT GCT CAA CCA AAT AAA AAC CAA ATT TAC GAT ACT ATT TTT GGA 1304 
Ser Asn Ala Glu Ala Asn Lys Lys Gin He Tyr Asp Ser lie Phe Gly 

405 410 415 

AAC ACT TCA TCA CAA ACT GCT AGC CAA ACA TCT GTT ACT GTT GAT CTA 1352 
Asn Thr Ser Ser Gin Thr Ala Ser Gin Thr Ser Val Ser Val Asp Leu 

420 425 430 

TTA AAA GGA TAT ACT CTT GCA ACT ACT TCA AGA ACA TAT ATT CCT CAA 1400 
Leu Lys Gly Tyr Ser Leu Ala Thr Ser Ser Arg Thr Tyr lie Arg Gin 

435 440 445 

TTT ACT GGT TTA ACA GAT AAT GGC CTA CAA ACC TCT GAC CCA GTT TAT 1448 
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I'he Tin* Cly Leu Thr Asp Asn Gly Val Gin Thr Scr Asp Pro Val Tyr 

400 455 460 465 

TTA AIT GOT TTG ATT GGT OCT CGT CAG GAT CGT ACA GTT GCA ACT GGT 1496 

Leu lie Gly Leu He Gly Gly Arg Gin Asp Are Thr Val Ala Thr Gly 

470 475 480 

ACA ACG AAT ATT CAA AAT TCT CCT CAT GTA GAT AAT CAT AAT AGA ACA 1544 
Thr Thr Asn lie Gin Asn Scr Pro Asp Val Asp Asn Asp Asn Arg Thr 

485 400 495 

TTC ACA ATA TAT CTA AAT GCA CCA ATA AAC GGG AAC TAT CAC ATA ACT 1592 
Phe Tlir lie Tyr Val Asn Ala Pro He Asn Gly Asn Tyr His He Ser 

500 505 510 

GGT GCG TAT TTA CAA CGA ACG CGT ACA GCA AGA ACT CTG AAA TTC TCA 1640 
Gly Ala Tyr Leu Gin Gly Tlir Arg Thr Ala Arg Ser Leu Lys Phe Ser 

515 520 525 

TCC GGT ACA ACT GGC ACT AAT AAT GAA GTT ACA GTC CTT GGT TTA GAA 1688 
Scr Gly Thr Ser Gly Ser Asn Asn Glu Val Thr Val Leu Gly Leu Glu 
530 535 540 545 

CAA AGO GAT TCA ACA ATA TTA GGT CAC TTT CAT ACA AAG ATG GAT CGT 1736 
Gin Arg Asp Trp Thr He Leu Gly His Phe Asp Thr Lys Met Asp Gly 

550 555 560 

ACT ACT ACT ATT TCA TCA ACA AAT ACA GCA AGC AAA AGA ACT CTA ACC 1784 
Tlir Tlir Tlir lie Ser Trp Tlir Asn Tlir Ala Ser Lys Arg Thr Leu Thr 

565 570 575 

TTA AAT AAA GGT CTA AAT AAA ATT ATT CTA ACT GCA GGA ACT CAA GAT 1832 
Leu Asn Lys Gly Leu Asn Lys He lie Val Scr Gly Gly Thr Gin Asp 

580 585 590 

AAC ACA AAT GCT CCA TTT ATC GGT AAC TTA ACA TTT ACT CTC CAT CTA 1880 
Asn Tlir Asn Ala Pro Plie lie Gly Asn Leu Tlir Phe Thr Leu His Leu 

595 600 605 

ACG TAGAAACTTC TATTGCAAGC TCTCAATCTC CACAACCAGT TAAAAATAGA TG 1935 
Thr 
610 
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(D) l^'n^-: li^ 

(E) um&mm-. <ni<D&m ^^dna 

(xi) mm omfjk : 

TATAGAATTAAATTTTACTTATTC .24 
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(B) B2?IJCDM : 
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(D) h # n V - : gi^t 

(E) BE£lJ©itm : i&cDmm 

AGCTTTTTTT TTTTTTTTTT TTTGGCATAT AAATAATAAA TACAATAATT AATTACGCGT 
AAAAATTGAA AAACTATTCT AATTTATTGC ACTCGTC 



£J£D N A 



(2) @2^J#-^-2 1 (w-oV^TCDIhIR 
( i)IB?»J CD#t£ 

(A) SE^lJ CDS $ : 93 
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AAAAAAAAAA AAAAAAAAAC CGTATATTTA TTATTTATGT TATTAATTAA TGCGCATTTT 
TAACTTTTTG ATAAGATTAA ATAACGTGAG CAG 



(2) m m & 2 2 Co^TOflR 

( ose?ij <Dm& 

(A) mm CD M £ : 95 

(B) K^JcdM : &m 

(o mom : — *«t 

(D) h#n-;-: ^$14* 

(E) lE^JCDS^: i&(Dmm 
(xi ) @S ?IJ CD ^ ^ : 

AGCTTTTTTT TTTTTTTTTT TTTGGCATAT AAATAATAAA TACAATAATT AATTACGCGT 
AAAAATTGAA AAACTATTCT AATTTATTGC ACTCG 



-a fiSc D N A 



(2) I2?IJ#-5§- 2 3 ICO^TCDlf fg 
( i)@E?lJ CD#t± 

(A) CD g £ : 96 

(B) mnom mm 
(O ijt©& : — 

(D) hf d^- : igiltfc 

(E) SE^lj CDS® : QiKDmm 
( X i ) @2 ?IJ © ^ ^ : 

AAAAAAAAAA AAAAAAAAAA CCGTATATTT ATTATTTATG TTATTAATTA ATGCGCATTT 
TTAACTTTTT GATAAGATTA AATAACGTGA GCCTAG 
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GGGATTTCGAATTCTATGTCT 
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AAAAACATCA GATTCTTAAT CTGATATCTT TGCTTAAAAA 
AATCCTAAAT AAATAACCCG TTAAATTMC TAAAAAATTA 
AACCAAAATT CTCTACTAAT AAACGCTl'AT TTATTTTTAT 
ATAAATATAT CTTAATATTC T ATC A/ J AAC AAA AGA 

Met Asn Lys Lys Arg 
5 

ATT ACT TTG TTA OCT ACA ACA TCC TTT CTT ACC 
lie Ser Leu Leu Gly Thr Tfir Se|r Phe Leu Ser 
15 

TGT ATG TCT ATT ACT AAA AAA GAC GCA AAC CCA 
Cys Met Ser He Thr Lys Lys Asp Ala Asn Pro 

30 35 
CAA TTA CAA GCA GCG CGA ATG GAG TTA ACT GAT 
Gin Leu Gin Ala Ala Arg Met Glu Leu Thr Asp 
45 



50 

GCA AGG ACA TTA GCT TCA CTA CAA GAC TAT GCT 
Ala Arg Tlir Leu Ala Ser Leu Gl\i Asp Tyr Ala 

60 65 
TTA TCA TCT GCT TAT ACT GAA GCT GAA ACA GTT 
Leu Ser Ser Ala Tyr Ser Glu Al£ Glu Thr Val 
75 80 
GCA ACA CTA GAA CAA CTA AAA ATG GCT AAA ACT 
Ala Thr Leu Glu Gin Leu Lys Met Ala Lys Ttir 



85 



95 



ATC AAC CAA GCT AAT ACG GAT AAA ACG ACT TTT 
He Asn Gin Ala Asn Thr Asp Lys Thr Thr Phe 

110 115 
AAT TTA GTT GAA GCA TAC AAA GCA CTA AAA ACC 



100 



AACACAAAAT CTTCTAACAA . GO 
AAAAAATGGT TTTTCTTATC 120 
TTTTAGTCAT CTTTTAAGAT 180 
ATC ATC TTA AAG ACT 231 
lie lie Leu Lys Thr 
10 

ATT GGG ATT TCT AGC 279 
He Gly He Ser Ser 
25 

AAT AAT GGC CAA ACC 327 
Asn Asn Gly Gin Thr 
40 

CTA ATC AAT GCT AAA 375 
Leu lie Asn Ala Lys 
55 

AAG ATT GAA GCT AGT 423 
Lys He Glu Ala Ser 
70 

AAC AAT AAC CTT AAT 471 
Asn Asn Asn Leu Asn 
90 

AAT TTA GAA TCA GCC 519 
Asn Leu Glu Ser Ala 
105 

GAT AAT GAA CAT CCA 567 
Asp Asn Glu His Pro 
120 

ACT TTA GAA CAA CGT 615 
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Asn Leu Val CJu Ala 
125 

AAC CTT GAA 
Asn Leu Glu 



CCT ACT 
Ala Hit 
140 
AAT AAT 
Asn Asn 
155 

ACA CTA 
Thr Leu 

ACT ACA 
Thr Thr 

CAA AAG 
Gin Lys 

ATT CAA 
He Gin 
220 
GTT CAA 
Val Gin 
235 

CCC GTC 
Pro Val 



Tyr Lys Ala Leu 
130 

CCT TCA 
Ala Ser 



TTA GTC GAT 
Leu Val Asp 

GAT CCA CTA 
Asp Pro Leu 
175 

GTT AAT CGG 
Val Asn Arg 

190 
ACT AAT CCT 
Thr Asn Ala 
205 

AAT AAT GAA 
Asn Asn Glu 

CCT TCA AAC 
Pro Ser Asn 



AAT TAT AAA 
Asn Tyr Lys 
255 

CCT TCA AGT AGA ATT 
Pro Ser Ser Arg lie 
270 

TGG ATT TAT AGT TTA 



GGT TTA 
Gly Leu 
145 
CTA TAC 
Leu Tyr 
160 

AAT GCG 
Asn Gly 

AAT ATT 
Asn lie 

GAT GCA 
Asn Ala 

CAA AGT 
Gin Ser 
225 
TAC AGT 
Tyr Ser 
240 

TAT GCA 
Tyr Ala 



Lys Tlir Thr Leu Glu Gin Arg 
135 

AAT CAG ATT CCT 
Asn Gin He Arg 



AAT AAT 
Asn Asn 

GCA ATG 
Gly Met 

AAT AAT 
Asn Asn 
195 
TTA TCT 
Leu Ser 
210 

TTT GTA 
Phe Val 

TTT GTT 
Phe Val 

AGA AGG 
Arg Arg 



ACT CCT TAT 
Thr Ala Tyr 
150 

GCT AGT AGT 
Ala Ser Ser 

165 
CTT TTA GAT 
Leu Leu Asp 
180 

ACG TTA TCA 
Thr Leu Ser 

AAT ACT TTT 
Asn Ser Phe 

GGG ACT TTT 
Gly Thr Phe 
230 

GCT TTT AGT 
Ala Phe Ser 

245 
ACC GTT TGG 
Thr Val Trp 
260 

AAT AGT ATC 
Asn Ser He 



663 



TTA ATA 
Leu He 

TCT AAT 
Ser Asn 

ACT ATT 
Thr lie 
200 
ATT AAA 
He Lys 
215 

ACA AAC 
Thr Asn 

GCT GAT 
Ala Asp 

AAT GGT 
Asn Gly 



CTT GCA AAC ACG 
Leu Ala Asn Thr 
275 

GCT GGA ACA AAC ACG AAG TAC 



ACT AAA 
Thr Lys 
170 
GAG ATT 
Glu He 
185 

AAT GAA 
Asn Glu 

AAA GTG 
Lys Val 

CCT AAT 
Ala Asn 

GTA ACA 
Val Thr 
250 
GAT GAA 
Asp Glu 
265 

GTT TCT 
Val Ser 



ACA GAT 
Thr Asp 
280 

CAA TTT AGT TTT 



711 



759 



807 



855 



903 



951 



999 



1047 



1095 
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Trp lie Tyr Scr Leu Ala 
285 

TAT GCT CCA TCA 
Tyr Cly Pro Ser 



ACC AAC 
Scr Asn 
300 
GIT AAA 
Val Lys 
315 

AAT GGA 
Asn Cly 

AAT ACT 
Asn Thr 

AAA ATC 
Lys He 

ACT GTT 
Ser Val 
380 
CGC AAC 
Gly Asn 
395 

AAT GAT 
Asn Asp 



CCA GCT 
Ala Ala 

AAT GTT 
Asn Val 

ACA GCT 
Thr Ala 
350 
GTT TTA 
Val Leu 
365 

CCA ACG 
Pro Tlir 



GAT GCT 
Asp Ala 
320 
CAA CAA 
Gin Gin 
335 

AAT CCA 
Asn Pro 

TCA GGT 
Ser Gly 

GGT GAA 
Gly Glu 



Gly Thr Asn Thr Lys Tyr 
290 

ACT CGT TAT TTA TAT TTC 
Thr Gly Tyr Leu Tyr Phe 
305 310 
AAT AAC GTT GGA TTA CAA 
Asn Asn Val Gly Leu Gin 



Cln Phe Ser Phe 
295 

CCT TAT AAG TTG 
Pro Tyr Lys Leu 



ATT TAT 
He Tyr 

ATC TTT 

He Plie 



GTA ATC GTT AAT 
Val Met Val Asn 
430 

CCA CCA TAT AAA 



CTT ACC 
Leu Ser 
400 
GGT AAC 
Gly Asn 
415 

ATG GTT 
Met Val 



GTT GAG 
Val Glu 

ACT CCA 
Thr Pro 

TTA AGA 
Leu Arg 
370 
GGA AAT 
Gly Asn 
385 

TCA AAT 
Ser Asn 



TTT GCC 
Phe Ala 
340 
GCA GTT 
Ala Val 
355 

TTT GCC 
Phe Gly 

ATG AAT 
Met Asn 

GAA AAT 
Glu Asn 



ACT TCA 
Thr Ser 

GAT GAG 
Asp Glu 

CAA AAC 
Gin Asn 

AAA GTT 
Lys Val 
390 
AAT GCT 
Asn Ala 
405 

CAG AAT 
Gin Asn 



TAC AAA 
Tyr Lys 

ACT ACT 
Thr Ser 

ATT AAA 
He Lys 
360 
ACA ATC 
Thr He 
375 

GCG CCA 
Ala Pro 



TTA AAT 
Leu Asn 
330 
GCA AAT 
Ala Asn 
345 

GTT GCT 
Val Ala 

GAA TTA 
Glu Leu 

ATG ATT 
Met He 



ACA ATC AAC CAA 
Thr I le Asn Gin 
420 

GAG GGA TAT AAT TTA GCT 
Glu Gly Tyr Asn Leu Ala 
435 

CCA ATT AAT GTT TCC ACT GGT GGT 



GAT AAG 
Asp Lys 

AAT GCT 
Asn Ala 



ATC TAC 
He Tyr 
410 
ATT TCT 
lie Ser 
425 

TAT TCT 
Tyr Ser 



ACT ACT 
Ser Ser 
440 

CGT CAA ACT CAA 



1143 



1191 



1239 



1287 



1335 



1383 



1431 



1479 



1527 



1575 
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Pro AJa Tyr Lys Pro Me Asn Val Ser Thr Gly Cly Cly Gin Thr Cln 

445 450 455 

CCA TAT TAT CTA ATT GCT TGA TTC OGC CCT ACT GAT CAG AAC CCT AGA 1623 
Pro Tyr Tyr Val He Gly Trp Leu Gly Ala Ser Asp Gin Asn Pro Arg 

4C0 465 470 

AAC GCT GTG GGA ACC AAC ATG AAC GTA CAA AGA GTT CCA GCA ACA AAT 1671 
Asn Ala Val Gly Thr Asn Met Asn Val Gin Arg Val Pro Ala Thr Asn 
475 480 485 490 

AGC AAC CAA GGC GGA TAT CCT AGA TAT GTC TCT TTT TAT GTT AAT GCT 1719 
Scr Asn Gin Gly Gly Tyr Ala Arg Tyr Val Ser Phe Tyr Val Asn Ala 

495 500 505 

CCA CAA GCT GCT TCA TAT TAT ATT ACT GCT AAC TAT AAT ACT TTA ACA 1767 
Pro Gin Ala Cly Ser Tyr Tyr lie Ser Gly Asn Tyr Asn Ser Leu Thr 

510 515 520 

GCT AGA GCT CTA CCT GTG TCT ACT GAG AAA ACA TTT ACA ACC AAT GTG 1815 
Ala Arg Gly Leu Ala Val Ser Thr Glu Lys Thr Phe Thr Thr Asn Val 

525 530 535 

ATC AAG ATC ACT CAC TTA CAA CTA ATT AAT GCC ACT AAT AGA ATC TTA 1863 
He Lys He Thr His Leu Gin Val lie Asn Ala Thr Asn Arg He Leu 

540 545 550 

ACC TTT CAT ACT AAA ACA AAA AGA GCA ACT CAT ACT AAT AAC CCT AAT 1911 
Thr Phe Asp Thr Lys Thr Lys Arg Gly Thr Asp Ser Asn Asn Gly Asn 
555 560 565 570 

ATT ACA TTA CAA CCA AAC AAA GAC ACA ATA ACA TTA ACT AAG CGT TGA 1959 
He Thr Leu Glu Ala Asn Lys Asp Thr He Thr Leu Thr Lys Gly Trp 

575 580 585 

AAC AAA CTT TAT GTT TCA CGT AAT AAT AAT CAC ACT GTA CGT ATT GCT 2007 
Asn Lys Leu Tyr Val Ser Cly Asn Asn Asn Asp Ser Val Gly He Gly 

590 595 600 

AAT CTT ACT TTT ACA TTA ATC CCA CCA CAA ACT AAT TCA TAATTAACAT 2056 
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Ash Leu Thr Phe Thr Leu Met Pro Pro Cln Thr Asn Ser 
605 610 615 

ATATTAAACA TACCCATTTA CATAATCTAA ATGGGTATCT TTTTTATTGA AAATGGCGCA 2116 
TCATCAAATC AAAGTTAAGT TCACTAGTCC TTTCATAAAT TAGATCAGCT TTAGAANNAT 2176 
CTTCACTACT GCCATCGGTA ATGACAACAG CTTTCATTTT GNCTGCTTCG ATCGCTTTCA 2236 
ATCCTCAGAT CGCATCTTCA AACCCAATAN CTTNATCATT GCTGATATCT AAGTCTTCTN 2296 
CAGCTTTAAG ATAGATATCA GCTNCTGGTT TACCTTGGTT AATCTCACTT 2346 
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AACCAACCAACCCGATCGCTAGTCT 27 
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